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FELKER DI-MET 
TYPE DOWHC Straight Cup 
Wheels 







FELKER DI-MET 
TYPE DIT Straight Wheels 


DI-MET 
11WT Flaring Cup 
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for grinding chip breaker 
grooves in straight shank tools 






for grinding straight shank 


iding milling cutters and 
tools 


uitiple tipped tools 



















iil FELKER DI-MET 
Cup Wheels TYPE DIT Cut-off Wheels 


for grinding round carbide dies for segmenting carbide bars inte 
on both cylindrical and end sur- convenient sizes for tipping spe 
faces in one set-up ciol tools 


Felker DI-MET diamond wheels are fast and free cutting, with long, economical life. Made in both 














metal and resinoid bonds in all popular types and sizes. Write for our free catalog giving 


specifications, prices, discounts and operating information. No obligation. 


FELKER MA URING CO. 


1121 BORDER AVE , TORRANCE, CALIFORNIA 






_ eee oO F FEELS ER SDi<-m ef DIiAM ON D Se a Oe Se Be Se 


















LEFT AND RIGHT- 
from|a single master-——— 


Here’s a war-i§spired Keller improvement of far-reaching significance for furthe: 











war productio and. soon we hope, for faster peacetime tooling. 

With synclfonous control reversal as illustrated, two Kellers can now produce 
left- and right§hand dies of perfect symmetry in a single operation. As the right. 
hand “sending” machine cuts a right-hand die guided by the master (see upper 
right corner @ photograph), it sends an identical but reversed pattern to the 
left-hand “rec@iving” Keller machine. 

Result —tvfo dies from a single master together with symmetry impossible to 
achieve with s@parate handmade left- and right-hand masters as formerly required. 
Interpretation§#— faster tooling for all automotive and other parts, such as fenders, 
doors and side panels, that require symmetrical right- and left-hand parts — plus 
worth-while c@t reduction 

Complete igformation regarding synchronous control reversal for right to left 


reproduction fr P&W Keller machines is available upon request. 














STANDARD] 


eBo Gages 


ONE OPERATION 
Checks Minimum and 


Maximum Tolerances 


REVEALS BORE 
CONDITION AT 
ANY POINT 


ADJUSTABLE 
» FOR CHANGE OF 
LERANCES 


aw" ’ 
- 43; XS 
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NOW produced 


in America for: 


American Industry 


Check Bores in ONE Operation More Accurately, 
60% Faster Than Conventional Type Plug Gages 


TeBo GAGES, long the favorite 


bore checking instruments of Swedish and other 
European precision workers, are now produced 
by Standard Gage Company. Considered by 
users the most desirable fixed limit type gage, 
TeBo can make a tremendous contribution to 
precision in American mass production. It per- 
forms, in one operation, the several functions 
required of plug gages, with an ease and ac 


curacy that is a revelation to expert craftsmen. 


With TeBo Gages, both minimum and maximum 
limits may be checked in one operation. They 
reveal the internal conditions of the bore at any 
point, indicating such factors as out-of-round, 
taper, belling, as well as dimensional deviations. 
They can be used with equal accuracy in soft as 


a 


well as hard metals. May be used in thin wallec 


bores without risk of distortion. 


The chromium plated TeBo Gage head is a sectior 
of a true sphere, the ideal shape for internal gag 
ing. It passes through a bore freely, without jam 
ming or forcing. A spherical projection control: 
maximum tolerance measurements. Standarc 
Gage has added adjustability to this projectior 


by means of two ingenious set screws. 


TeBo Gages are light in weight and precisely 
balanced. They minimize fatigue and may be 
used over long periods without strain. Thei 
operation is so simple and direct and their find 
ings so easily understood that major gaging 
operations may be entrusted to workers of sligh 
technical skill. Users report savings up to 60% 
in gaging time through use of TeBo Gages. 


WRITE FOR NEW TeBo GAGE BOOKLET 
TeBo Gages Patented in U. S. and Foreign Countries. Other Patents Pending. 


- STANDARD GAGE CO. Inc. Poughkeepsie, N.Y. 
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HOLO-KROME 





Mele) i), lcm hie i.) 3 
HOLO- KROME 
HEX. SOCKET 





LEADERS 
LOOK AHEAD 


Industries, today actively engaged 





ing war-time essentials, are also 
planning for the future Just ah 
unexplored markets, in addition + 
familiar ones. To satisfy these, new 
and machine tools, unique parts ar 
are being created and blue-printed 
component part is being studied to | 
it will give the performance and do tt 
which it is intended . . . Yes, Leaders ars 
ing Ahead — preparing for ‘the day 





FEATURE (J h } 
POSITIVE TIGHTENIN 


SOCKET SCREWS 


The BETTER Fastening Method 


Holo-Krome Fastening Engineer e now 
with Design and Production Engineers, in va 
of industries, on production plans for the futur 
which will definitely specify Holo-Krome 
FORGED Socket Screws—the Better Fastenin 


CATALOG OF HOLO-KROME PRODUCTS GLADLY SENT 


HOLO-KROME 
Fibre forged SOCKET SCREWS 


Manuractured Exclusively by 


THE HOLC-KROME SCREW CORP. 
HARTFORD 10, CONNECTICUT, U ; 
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te IRE it would be mighty nice to have Bill 
\/ back on the job... giving you the same 
type of service which you received before he 
left. Yes, your “Industrial Supply Distributor 
would welcome Bill back, too... Bill and all 
of his brother salesmen who are doing a 


bigger job right now. 


We know that Bill won’t be home tomorrow 


Telephone yo 








TRADE MARK ®EG U & PAT OFF AND FOREIGN COUNTRIES 





Suppose Bill came home 


nor even the day after. But we feel con 


fident that the day is coming . soon! 


In the meantime, remember that your *Indus 
trial Suppl; Distributor is vour time-saving 
money-saving, worry-saving central source of 
supply. You can help him serve you bett 
during this emergency by ordering as far 


advance as possible. Don’t forget to... 


- 


TWIST DRILL Fe 
COMPANY CLEVELAND 
1242 EAST 49° STREET 


20 THOMAS ST. NEW YORK 9 NORTH JEFFERSON ST. CHICAGO 650 HOWARD ST. SAN FRANCISCO 
6515 SECOND BLVD. DETROIT LONDON - E. P. BARRUS, LTD.- 35: 36°37 UPPER THAMES ST. EC4¢ 
LOE Sut iar 9") vik” tee} 


DISTRIBUTORS EVERYWHERE 
CLEVELAND ARE READY TO SERVE YOU 
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The Right Size 

The Right Type — 
of Machine 

for Every Job... 

From 2 ox. te 2 ton 
DIE BLOCKS 





Tracer-Controlied 
MILLING 


| Tracer-Controlled 
DUPLICATING 


Tracer-Controlled 
ENGRAVING 


Tracer-Controlied 
ETCHING 


wton Machine Co 
ne St., Racine, Wis 


e books 


Condensed Catalog 
Die and Mold 


ators 


Name 
(ompany 


Address 




















ae wins Siewek we, seeped’ ae : Manufacturers of 
ona nown organ n taffed 
aatbain’ engineers — Consulting, Processing, PROGRESSIVE SHEAR-LUT 


Designing and Fabricating. END MILLS 


cio +SIEWEK TOOL DIVISION 


> 
* 
*tenr® 


OF DOMESTIC INDUSTRIES, INC. 





DETROIT (FERNDALE STATION) MICHIGAN - Representotives in Principal Cities ..._..--------— 
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wld you MN this [4 Cavity Mold 


ce 


conyelele tn 32 Hours? 


view of cavities 
Plastic shower-curtain hooks in mul- 


as tiple, as they come from the mold. 
s 
Re 


This 14-cavity plastic mold is a “sticker” if you try to spindle. Each milling operation was first pe rformed on 


he solid mold block 


produce it by ordinary methods — but read this report the location of the layout and then repeated for each 
ol production with the Milwaukee Rotary Head additional cavity. Uniform and unvarying precision is 
Milling Machine! repeated by this multiple origination of cavities with 
Milwaukee Rotary Head method made it possible the Rotary Head Method. Total milling time complete 
ip both halves of this shower curtain hook mold - 52 hours. 
machine table. One cavity of each shape was a ee ee ce gs ge ee ere ee 
ud out by means of a scriber held in the machine . pachine nd the Rotary Head method of milling. 


Kearney & Trecker 
BUILDERS OF MILWAUKEE ROTARY HEAD MILLING Pp, 
MACHINE * MIDGETMILL * SPEEDMILL * FACE MILL ‘0odiueds 


CORPORATION 


SRINDER * AUTOMETRIC JI BORER * CENTER SCOPE Milwaukee 14, Wisconsin 


Subsidiary of Kearney & Trecker Corporation 
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This new book gives you a clear understanding of the 
new markings on Wheels by Carborundum and the 
grades they indicate. It’s also full of information on 
the proper selection, identification, specification, use 
and care of grinding wheels. 


But it does more than that! It includes additional in- 
formation about the complete Carborundum line, the 
most complete line of abrasives made and sold under 
one brand name. It is one of the most useful manuals 
on abrasives ever published! To get your copy prompt- 
ly, fill out the coupon and mail today to The 
Carborundum Company, Niagara Falls, New York. 
And for help with amy abrasive problem, consult 
your Carborundum Representative! 


THERE IS A 


CARBORUNDU 


ADE MARK 


PRODUCT FOR EVERY ABRASIVE APPLICATION 
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HAT’S right—from now on it’s going 
to be a lot easier to get the right grind. 
ing wheel for the job! Carborundum, along 
with all other makers of grinding wheels, 
has adopted a new system of wheel mark. 
ings. * The new system is one of mark. 
ing only. So wheels with similar markings 


by different makers may not grind alike. 


* Effective soon, these new markings will appear 
all Grinding Wheels sold by Carborundum. Because 
many of these wheels are in use in industry, it may tak 
a little while before the transition is complete. For as long 
as is necessary to help our customers, Grinding W heels 0 
Carborundum will carry both the old and new marking 





YOU NEED THIS BOOK TO 
SELECT THE RIGHT GRIND- 
ING WHEEL FOR THE JOB! 
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ITS ALL 
IW THIS WEW 
BOOK BY 
CARBORUNOUM / 


HIGHLIGHTS FROM “GRINDING FACTS” 


1. The fundamentals of Wheel Mark 
ing 

2. The new Carborundum Whee 
Markings 

3. Factors to consider when select- 


ing a Wheel 





4. Care and Handling of Grinding 
Wheels 

5. The 9 Standard Wheel Shapes 

6. Basic Grinding Wheel Functions 


F 
OR THE MODERN GRINDING 408 


7. Types of Grinding Operations 
8. Diamond Wheels 
9. Green Grit Wheels 

10. Mounted Wheels 

11. Thread Grinding Wheels 

12. Cutting-Off Wheels 

13. “MX” Wheels 

14. Tool Room Sticks 

15. Coated Abrasives 


——- 


16. New Gradings 
17. Wheel Spee Is 


THE CARB 
ORUN 
NIAGARA Fats. 


COMPANY Hi} -_ ' ite =o URex UIT misek lexE 
¥ y U; $. A, ii} 


The Carborundum Company, Niagara Falls, 


N. Y., Dept. TI 


Please send me my free personal copy of 


“Grinding Facts 


Name 
Firm 


Address.... 


Carborundum is a registered trade mark of and indicates 
manufacture by The Carborundum Company 


— Se Ge ee ee oe oa ee oe eee 
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Ii is ideal for all forms of blanking, punching, 
binding and shaping operations. Easily acces- 
sible, front or back, protected by all the latest 
safety devices, the Chambersburg Steel Side 
Press has proved itself in continuous operation, 
low power consumption and minimum floor 


space. 
Write for Bulletin 208-A 


A REMARKABLE 
MECHANICAL 





PRESS 


— practically indestructible! 


The Chambersburg Ste: 
Press, in Single or 

Crank Types, was 
originally for trimming 

tions in Forge Shops 
sturdy construction a1 
ented Steel Side Frame: 

it a strength, rigidity and 
versatility that have greatly 


widened its application. 


Detasl of 
Interlocking 
Side Frame Construction 





peers 
fe 














INTERLOCKING 
FORGED STEEL SIDE 
CONSTRUCTION 











Surprising streng 
rigidity 





side frame constru 
The tongue-and-gr 
construction bind 
forged steel upright 
yoke into ari 


pere with non-rigid 


CHAMBERSBURG ENGINEERING CO., CHAMBERSBURG, PA. 





i CHAMBERSBURG 


HAMMERS - CECOSTAMPS - PRESSE 
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: é Pe : Cross section of housing 
ing clam, in position showing boring tool used to bore cylinder. : : . 
Housing clamped in pos 8 & y showing dimensions and ma- 


-_ - : ‘ : chining operations necessary. 
Present floor-to-floor machining time on this cast semi-steel housing & op : 
is 9'/, hours. Formerly the same job on a vertical lathe and drilling 

machine required 17!/, hours. The G.&L. Horizontal Boring 


Machine saves eight hours on each casting machined. Now is the time to analyze your own pro- 


Two set-ups were required to face and bore this casting on a duction methods. You may be able to 
vertical lathe. The housing is now mounted on a plate or base 
which in turn is clamped to the horizontal boring machine table. . : : 
Instead of unclamping the work, the part and base is turned 180° for Horizontal Boring Machine. Our staff of 


facing and boring operations. experienced engineers will be glad to 


make similar savings with the G. & L. 


Because all boring, milling, drilling and tapping operations are help you with your machining problems. 

completed before the work is unclamped, overall accuracy is 

greatly improved. Bored and drilled holes and milled surfaces 
are always in correct alignment with each other. 


There is no obligation for this service, 
merely submit the problem. 


Layout is not required before the casting comes to the machine. 
All holes are drilled using the machine scales and verniers for 
correct hole location. Drilling and tapping operations are sim- 


The G. & L. Horizontal Boring Machine replaced a vertical lathe 

and a drill press. Production was increased and machining costs 

were reduced for unnecessary work handling was eliminated. 

Drilling and tapping operations are performed on 

I ~~ the horizontal mill without disturbing original 
: — 


oe 86 worrk ‘setting. 








Gi GIDDINGS & LEWIS MACHINE TOOL CO. 


132 DOTY STREET, FOND DU LAC, WISCONSIN 
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Write for 16-page 
bulletin illustrating 
and describing all 
Hardinge precision 
products 








precision performance to 
the Aviation Industry 


Top photograph: HARDINGE Second Operation Machine set up t 
drill, turn and undercut a 24 S.T. aluminum alloy casting held in a 
double shank fixture at North America 


(a no on Aviation, Inc 
<4 “a ~ 
+, —* — Bottom photograph 
> HARDINGE Tool Room Lathe turr 
. ing a nose gear drag struf 


from 1° to 5/8" at Lockheed 
Aircraft Corporation 
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Our Engineering Department 
will gladly assist you with any 
tooling problem you may have. 
No obligation. 


The Gairing Tool Company, 
Detroit 32, Michigan. 


GAIRING 


The All-Purpose Holder 


e When you buy Gairing Type “C’’ Holders you own holders 
with an interchangeable feature that is really remarkable. For 
these holders easily and quickly take standard counterbores 
and countersinks as well as all types of end cutting tools regard- 
less of shape, contour or angles. They are adaptable for single 
or special purpose, or for a series of progressive operations. 

e The taper and hexagon socket in this holder centralizes the 
cutter and serves as a driver co-acting with the taper and hex- 
agon shank of the cutter. Thus, rigidity and perfect alignment 
are assured. 

¢ The adaptability of these holders is amazing—their intelligent 
use is production economy, particularly in these days of recon- 
version. Write today for sizes and prices. 


Designers and manufacturers of standard, special and Gair-Lock cutting tools for more than a quarter century 
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Wherever maximum rigidity and 
positive, lasting chucking accura- 
cy are required, there is a“‘Logan” 
chuck that will do the job faster 


—and better. 


Shown here is a heavy duty 
Warner & Swasey turret lathe 
equipped with a “Logan” 27 inch, 
3 jaw American standard chuck. 
Note the gripping pads on the in- 
side of the jaws, and the specially 
Also the 


mounting arrangement on _ the 


hardened wear strips. 


special long adapter, supported 


by a steady rest. 


For Positive, Permanen; 






Chucking Accuracy 


HOW “LOGAN” ENGINEERS BUILD EXTRA SERVICE 








Other 
“LOGAN” PRODUCTS 
used on this Lathe: 


“LOGAN” Chuck bodies are one-piece 
electric steel castings, cored for light 
weight and correct balance, and radially 
reinforced for extra rigidity. Special heat 
@ LOGAN" POWER UNIT treated steels are used in al! working 
parts subject to operating stresses. Jaw 
levers are chrome nickel steel, drop 
forged and heat treated. All lever pins 
are nickel steel alloy, hardened and 
ground. Alemite lubrication of all work- 
ing parts insures lasting accuracy and 


@ "LOGAN" ROTATING TYPE 
HYDRAULIC CYLINDER 


@ "LOGAN" HYDRAULIC 
CONTROL VALVE 


AND ACCURACY INTO EVERY “LOGAN” CHUCK 


“LOGAN” manufactures a complete 
line of air and hydraulic operated Chucks, 
in two, three and four jaw models, in 
Universal and Combination types, Com- 
pensating Chucks, Finger Chucks, “Two 
in-One”’ Chucks, Parallel Grip Collet 
Chucks, Indexing Jaw Types, and Drill 
Press Chucking devices. 

“LOGAN” engineers will be glad to 
make specific recommendations on your 
chucking problems. Send us your speci 


@ "LOGAN" PRESSURE efficient operation through year after fications. The ““LOGAN” Chuck Catalog 
REGULATING VALVE year of heavy-duty service. (No. 70—Sec. 1) will be sent on request 
LOGANSPORT MACHINE C€O., INC. 











aiid 





902 Payson Road, Logansport, Indiana 


“LOGAN Ct andtyy / Le 5G e é 


CHUCKS * CYLINDERS * VALVES « PRESSES « 
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SURE FLOW COOLANT PUMPS 
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Redway accuracy maintained 


sy MONARCH FLAME-HARDENING 


ough subjected to grueling service during war- 
ne flame-hardened bedwaysof Monarch Lathes 
tain their accuracy for peacetime operations, 
flame-hardening process was first adapted to 
tools by Monarch, in 1937. Since then, more 
00 Monarch Lathes with flame-hardened 
as well as many other important surfaces 
ved the practical value of this method. It 
st-iron bedways a hardness equal to that of harden- 
et preserves the valuable qualities of the micro- 
irticles of graphite. Among other advantages 
provides a lubricative property to cast-iron sliding 
that is not found in steel. Thus bedway accuracy, 
ned even under the most severe use. 
nset illustration is a full-size, unretouched photo- 
a section of bedway from a Monarch Lathe and 
the depth of the hardening through which are 
ted these graphite particles. A bulletin describing 
cess will be sent upon request. Ask for Bulletin 


Flame-hardening is but one of many outstanding de- 
velopments in lathe design which have been made bv 
Monarch. The same progressive engineering which has 
built Monarch’s reputation in the past can be depended 
upon to maintain Monarch leadership in the future. 


THE MONARCH MACHINE TOOL CO. « SIDNEY, OHIO 


DIRECT FACTORY BRANCHES AT 
801 Fisher Bilda., Detroit z Mich 
622 W. Wash 


10465 Carnegie Ave., Cleveland 6, Ohio 
3f Bivd., Chicago 64, Ill. « 1060 Broad Street, Newark 2, N. J. 
1 Empire Bldg., Pittsburgh 22, Pa. 


Representatives in principal cifies 


Mg me 


Saves /ciree 
































DIFFICULT MILLING PROBLEM 


Above, cast steel brake shoe, 
showing slots to be milled in 
both ends. Below, sequence 
fixture used on this job. 
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B-C HERRINGBONE 
CUTTERS SOLVE 



















Trouble on this job was caused by irregular very hard spots 
in the castings; so hard and so many that previous cutters 
shed teeth all too frequently — until they put on this gang of 
Barber-Colman Herringbone Type Cutters shown above. These 
pieces are cast steel brake shoes, with 3 slots to be milled in 
one end and 4 inthe other. The fixture used is shown below 
Each slot is 27/32” wide and 1-3/4" deep. Stock removal 
averages 1/4” and may run up to 3/8”. Using a plunge cut 
customer obtains 6 completed pieces per hour and from 187 
to 220 pieces per grind of the cutters. B-C Cutters have 
proved, time and again, that they can overcome difficulties 
on troublesome jobs — which makes them all the more re 
liable for the ordinary run of work. For durability 


pendable performance, use Barber-Colman Milling Ca 
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EVER WEIGH UP A PACKAGE OF 
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This ingenious little scale (which folds up and fits 
comfortably into the coat pocket) is a familiar sight 
on the desk of many a production man, purchasing 
agent and grinding room superintendent. It is part 
of the Wheel Trueing man’s kit when he is show- 
ing the fine industrial diamonds for which Wheel 
Trueing is famous. 


If you want to weigh up some of the stones, this 
little balance will give you the answer down to a 
hundredth of a carat or up to two hundred carats 
at a time. And, many thousands of carats of Wheel 
[rueing diamonds pass over these scales in the 


course of a year. 


For, there are still plenty of diamond users who 
like to buy their diamonds unmounted and have 
been buying them that way from Wheel Trueing for 
ore than a third of a century. And, there are many 
ho have come to know Wheel Trueing so well 
at they leave the matter of selecting their diamonds 


ntirely in our hands. 
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Wheel Trueing sales offices, located throughout the 
country, are equipped to show you splendid selec- 
tions of the finest quality industrial diamonds and 
to give you the benefit of wide experience in the 
use of diamonds. 


Your inquiry will receive prompt attention. 


Send for a copy of our booklet “Tips on Using 
Diamond Tools.” Every diamond too] user or oper- 
ator should have one. 





HEADQUARTERS FOR 





CUTTING Tools 








WHERE THE IS INVITED... 
UNDERSTOOD AND SOLVED! 


New product designs, lighter metals, new alloys and machine 

tools with increased feeds and speeds combine to create unusual 
and complex cutting tool design requirements. Illinois Tool engineers 
and metallurgists can bring to such problems a vast 

experience and unmatched facilities for the development and 
production of special tools that will exactly meet your 

needs. Consult an Illinois Tool engineer... you 

will find him capable of understanding and 


solving your difficult tooling problems. 


Overnight to All America 
From The Hub of Air Transportation 


North Keeler Avenue + Chicago 39, Illinois 


ada: Canada Illinois Tools, Ltd., Toronto, Ontario 
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| eu Att ‘ Berens 
Burrs ALL METALS from 020" to 250” thic 


Aa Re OS s i: 
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J BURR-PLANER 


pW estcboll-BUltcesiit-tolomact Col abbal-Mugabled al 
cuts burrs to within .0O1’’ to .005” 

. rolls down balance... leaves 
holes in working condition after 
one pass. Savings in time as high 
as 85% have been made in aircraft 
work, where it has been thoroughly 
production-tested. Prompt deliv- 


eries. Write for descriptive bulletin. 


THE YODER COMPANY 


5500 WALWORTH AVE. © CLEVELAND 2, OHIO 
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4 SuPer Too. COMPANY 
Carbide “Vifpeed “Fools 





21650 Hoover Rd., Detroit 13, Mich. 4105 San Fernando Rd., Glendale 4, Cal. 
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metal parts manufacturer first became acquainted with 
Matched Tool Steels because of a tool-caused production 
\ shaving die used in a punch press operation wore rap 
id not hold size. An oil-hardening steel had been tried 
| the necessary wear resistance. When Carpenter Hampden 


for its maximum wear resistance and accuracy in hard 





iction was increased from 99,600 to 504,000. 


ELIMINATED 


successful experience with Carpenter Matched Tool 
| room tackled another job A staking punch used to 
m a spindle had a short life that averaged 40 hours. The 
steel used, either failed by breakage when treated for 
hardness, or battered out of shape when drawn for greater 
No. 11 Special, a tough timbre, straight carbon water 
steel, was tried with excellent results. Punch life went 
average of 40 hours to more than six months service, and 


vas still in good condition at the end of that time. 


in solving tool problems with Carpenter Matched Tool 
creased with results and inspired a search for improved 
nance on other jobs. High speed steel had been used for a 
hing punch. The selector section in the Carpenter Matched Tool 
Manual recommended K-W (Water=Wear) for burnishing tools, 
slick glass-hard surface provided by K-W gave a smoother, cleaner 


ind tool life was increased 66%. 


Lower Unit Costs and Increased Output Result 
from Carpenter Matched Tool Steels 


these examples show how Matched Tool Steels provide an 
easier method of selecting tool steel to meet specific require- 


m (ts, Or to get improv ed results. 


plants have discovered that this method of tool steel 
ion has many advantages—protection against hardening 
ires and premature service failures—greater freedom from 
troubles and very substantial increases in the service life 
ols. If you are looking for a chance to lower unit costs 
increase Output, re-examine your tooling problems now 
the help of the Carpenter Matched Tool Steel Manual. 
¢ on your company letterhead, giving title or position, for 


copy of this helpful 168-page manual 


1E CARPENTER STEEL CO., 122 W. Bern St., Reading, Pa. 
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Making broaches comes 
close to beings a P as 





ye a ea 
There is no branch of tool making that requires as much (ee ™ 
actual first-hand experience as the design and manufacture _ ne a 
' . ? — t i ce % 
of accurate and dependable broaches. Seemingly, negligible oth atic) bee (s 





factors often result in large Differences in the effectiveness gear tooth broach 
and the life of the broach. Very seldom are any two broach jaded td 
problems just alike and only the broach organization with 

wide experience is capable of evaluating all the factors 
which enter individual broaching problems. 













For maximum economy and effectiveness, let such an organ- 


ization supply your broaching tools. 








SPECIALISTS ON ‘ne i encaieiiae: 


_—_ENVOLIFTE GEAR PRACTICE NATIONAL BROACH 
ay eran eee eon AND MACHINE CO. 


RED ning PRoow > Ts 
_BROA chine TaOt Ww 
Se PEE 3600 ST.JEAN - DETROIT 13, MICH. 
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The Ingersoll-Rand air-operated Impact 
Wrench is one of the most useful portable 
power tools ever invented. A unique impact 
unit changes torque from the “Multi-Vane” 


air motor into fast “rotary impacts” that are 
transmitted to the nut. A few minutes obser- 
vation of this machine on nut running will 
prove that it does the seemingly impossible — 
it delivers high torque to the nut without no- 


ticeable kickback to the hands of the operator. 


There are five sizes—all smooth and speedy— 
all reversible—and they will apply or remove 


nuts from bolts up to 1% inches in diameter. 


By using the Impact Wrench a saving in man- 
hours is realized—hours that can be used for 
other important operations that are so neces- 


sary during these critical times. 


Other operations that can be improved by 
using Ingersoll-Rand Air Tools are: DRILL- 
ING, REAMING, TAPPING, CHIPPING, GRIND 
ING, RIVETING, CALKING, HOISTING, etc. 


Ingersoll-Rand 


11 BROADWAY, NEW YORK 4, N. Y. 


8-453 
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ADJUSTABLE DIES 


SPEED WAR PRODUCTIO 


INCREASE HOURLY PRODUCTION—REDUCE “DOWN” TIME 


Whistler adjustable die set-up for 12 foot 
power brake. These same punch and die units 
can be quickly rearranged for other patterns. 


Whistler Adjustable dies are saving the day in 
war plant “speed-up” schedules by... saving 
weeks of time normally required in single pur- 
pose die making ... units can be used over and 
over in different patterns...new set ups on or off 
the press in minutes...all parts interchangeable 
... work on any type press... perfect precision on 
long or short runs...no special tools and new 


workers quickly learn to make press changes. 


Another grouping of Whistler Adjustable Dies 
trating re-use of same units. Not 
perforations 


Side view showing con 
struction detail of U-50 
Whistler Adjustable Punch 
and Die unit and typical 


, : =e DIES, TOOLS 
example of perforated and BPs ~ 

i ye ‘ SPECIAL 
notched piece produc ed Dy MACHINERY 


Whistler Dies. 


Over 25 Years of Tool and Die Making Experience 


S. B. WHISTLER & SONS, EMC. cnprrisisen cosine 


needs this fully illustrated 


752-756 MILITARY ROAD BUFFALO, N. Y. catalog. Sent upon request. 





THE TOOL ENGINEER 


























ow to make a hand-ope ‘ated drill press 


an automatic production unit in LO minutes! 









COMER ATI eee a eS a 









A BELLOWS Controlled Air-Power Drill Press Feed, 
syachronized with a Bellows Controlled-Air Vise, brings auto- 







natic operation to standard drill presses in a matter of minutes. 












The Bellows Drill Press Feed, at the touch of a handle, 
idvances the tool through the work at a precise and exactly 






controlled rate — and automatically returns the tool to starting 
position. Ample cushioned power, perfectly controlled. 
eliminates tool shock — means longer tool life, more accurate 









rolerances. 


A Bellows Air Vise, or a custom made fixture operated by 






a Bellows Air Motor, may be synchronized to open and close 






sutomatically with the movement of the spindle. The exhaust 






iir may even be used to eject the part! All the operator has to 
lo: insert the work, push the handle. 







Not only is production increased by the automatic action, 






nut the reduction in operator physical effort means less fatigue, 






less accident hazard, more uniform quantity and quality of 







production. 





Bellows Controlled Air-Power Devices: Air Motors, Air 


Feeds, Air Vises — are doing hundreds of jobs automatically 







that were formerly done by hand. You, too, can quickly convert 






hand operated drill presses, millers, grinders, and other machine 






tools to automatic production units by the addition of inex- 






pensive Bellows Controlled Air-Power Devices. The improve- 






ment can be made by your own tool engineers, without taking 






equipment out of production for more than an hour. 










SEND FOR THIS 


Neu-"ree 


PHOTO-FACTS FILE 





oe a 











[wenty-five 8”x10” photographs showing 







sting applications of Bellows Con 






rolled Air-Power Devices in leading plants 






r America — together with a record 







sroduction accomplishments, installation 






SRS RA EAS, 


Send for your free copy, today! 


The Bellows 


Cc wae 7 Bek. S Ee OO 
AKRON 10, OHIO 
























































Not the least of these is how to use carbides 
Zo cut all hinds of metals and cut them 


faster and at lower coat. 

Thali a good point to remember when you 
pull out your pre-war prints te start tool- 
ing up again ilo build autos, lruchs and 


refrigerators 


of “backwards”. TCT has been designing 
cartide tools “ta the job" since 1925 — 
country. 


TUNGSTEN CARBIDE 00 
2661 Joy Road, Detroit 6, Michigan gl 
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THE OPERATION — All types to suit your requirements 


Bore-Matics are all purpose tools, readily adaptable for boring, turning, 


facing, chamfering or grooving. Straight or taper surfaces can be machined, 
also curved and irregular shapes 





These operations can be performed 
singly, simultaneously, progressively or in combination, in finishing, semi 
finishing or roughing cuts 





THE MACHINE — Basically adaptable to all jobs 


Basic design of Bore-Matics has unusual versatility permitting indi 
vidual arrangement to suit every job—like slotted bridges holding one or 
more boring heads—flexible, adaptable drive to heads by V-belts—single 
end or double-end bases—variable hydraulic feeds—hydraulic power fot 
auxiliary attachments and clamping—and manual or automatic cycles 


>" 


THE TOOLING — Get maximum cutting efficiency 


Possibilities of tooling arrangements on Bore-Matics are almost limitless. 
Single-point, broad-nose and form tools can be employed, either rotated 


by quills, fed radially by rotating*tool slides, or given contour movement 
for irregular surfaces. Tools also can be mounted on the table, on cross ce 
slides or angular slides, and on rotary tool blocks. Arrangements are also y 
available for tool indexing and retraction & 


THE FIXTURES — Get faster, better chucking 


Widely diversified methods of work holding are available on Bore-Mat 
Work can be chucked in rotating fixtures, between centers, or in station- 
ary fixtures. Rotary-indexing fixtures, horizontal or vertical types, can also 
be furnished. When required, fixtures can be mounted on cross slides for 
indexing or retraction from tools. Hydraulic, pneumatic or 
clamping is available. 


HEALD S0te-atice 


THE MOST VERSATILE MACHINE TOOL 


cs 


manu il 
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At Right: Small shutter parts being honed on 
Sunnen “MA” Precision Honing Machine. 


Below: Navy photographer using Fairchild F546 


Aerial Camera with 814” focal length for 
oblique photography. 


Precision-Built —made possible by 


FAIRCHILD SUNNEN HONING 





Aerial Cameras 


Fo: high precision work on small vital parts such as segments for camero 


; . hutter leaf cent awls, llets, tchet wheel nas 
The bulk of the aerial cameras, which by * = sibs — Ph Pay Tes ne, Cae eee 
Fairchild uses Sunnen honing. 

make accurate aerial photography 


possible, is manufactured by the Fair- After grinding, these parts are honed to extreme accuracy — ofter 
child Camera & Instrument Corpor- within .0001”. The inside surfaces of these diameters must be polished to 
ation. These versatile cameras, of a super-smooth finish to reduce friction on bearing surfaces for these 
various sizes and models, take aerial parts must operate faultlessly at temperatures from —70O° F. to 165° F.! 
photographs from heights ranging 

from tree-top to 40,000 feet, either Here again is real tribute to the amazing accuracy and super-smooth 


at day or night, and under extremes finish made possible by Sunnen honing. 


of temperatures, atmospheric and Remember — the Sunnen Model “MA” Pre- 
combat conditions. Fairchild aerial cision Honing Machine handles any diameter 
cameras range in weight from 11 from .185” to 2.625” with a guaranteed accu- 
pounds to 200 pounds, and each is racy of .0001” and a finish of 2 to 3 micro inches 


designed for uses as required by the 


Army and Navy Air Force. Although Write for new bulletin giving complete 


ton! 
these cameras are rugged enough to information \ 


withstand all operating conditions, 


The coveted Army-Navy “E 
they must also be compact and pre- 


\ waves over the Sunnen plant 
cision-made. \ —evidence of the importont 
part Sunnen equipment is play 


\ 
\ 


ing in the war effort 


\ 
SUNNEN PRODUCTS CO., 7932 Manchester Ave., St. Louis 17, Mo. 


Canadian Factory: Chatham, Ontario 


Typical Jobs 


in 


—s 





Aircraft Carbureter 


Aircraft Hydraulic Aircraft Valve Tap- Operating Valve Aircraft Piston Pin 
Broke Cylinder. Hon- pet Roller. Honed Sleeve. Sunnen hon- Hydraulic Control Sunnen honing is twice 
ing 3 times faster than after grinding to ing eliminates distor- Bushing. Honing gives as fast and gives a 
lapping — ond gove give 100°. bearing tion from assembling stroight round hole cleaner, better look 
@ straighter hole surface operation after rough reaming. ing pin. 
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BRYANT 
THREAD 


Rey eras 


a eeubtrte t eT a as s 


TIMES FASTER THAN RING AND PLUG GAGING — ELIMINATING 
HUMAN ELEMENT IN SETTING GAGE WITH MASTER PLUG AND 
DURING INSPECTION OF WORK PART. 


One unskilled operator replaces four or 


five skilled inspectors. 


Gives complete over-all inspection in a 


few seconds. 


Thread segments have many times the 
life of ring and plug gages. 


Master gage accuracy transferred 


quickly to production parts. 


Available in three standard models. 


Special sizes on request.) 
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The NEW BRYANT THREAD GAGE checks the entire 

circumference of internal and external threads in a few 
seconds. The operator merely drops the part on the work rest, 
releases the control lever, and gives the work a partial turn 
only. The dial reading shows the accumulated inaccuracies in 
lead, taper, pitch diameter, thread form, and the presence of 
burrs or surface inaccuracies. 
The Bryant Thread Gage makes it possible—oas never before 
—to transfer the measurements of master thread gages accu- 
rately and quickly to the parts being produced—it eliminates 
tedious, slow, and expensive methods requiring skilled inspectors. 
Write today for illustrated folder No. G2 which gives com- 
plete details. 
























BROACHING 
SS WMeaus Lower Cost 


Ss PER PIECE 


CAPITAL INVESTMENT 


The slightly higher cost of broaching equipment and tooling is more than compensated 
for by extremely high production rates and exceptionally long tool life. 


LABOR 


Completely unskilled labor is used on broaching machines. The operator has merely to 
load and unload the fixture. Greater machine efficiency also means fewer operators are 
needed to maintain production rates. 


MAINTENANCE 


The long life of broaches make the cost of sharpening them very low in relation to the 
number of pieces machined. 


HANDLING 


Broaching often makes it possible to combine several operations on one machine. It is 
possible, on certain types of parts, to cut on three sides of a part with one stroke 


SPACE 


One broaching machine often has replaced as many as eight or ten machines of othe 
types while increasing the production rate. 















When you plan new tooling, call in a Detroit Broach engineer. Let him show you 
where broaching can give you more and better production at lower cost. Com- 
plete cost and production data will be cheerfully submitted without obligation. 


\ 
mm (0 ae DETROIT “til COMPANY = 


v 


v 








20201 SHERWOOD AVENUE . DETROIT 12, MICHIGAN 
9308 SANTA MONICA BLVD. . BEVERLY HILLS, CALIF. 
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Because They Remain 
Accurate Longer 





+ 


* 


ee 
4 
$1 
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Precision Plug and Thread Gages 


Are Made of HAYNES STELLITE Alloy 





@ HAYNES STELLITE alloy has been adopted by a 
leading gage manufacturer as the standard material _ 

a tS gs Offer All These Advantages 
for making precision plug and thread gages. This 


Only HAYNES STELLITE Alloys 


was done because wear tests proved that these gages hey resist wear and avrasion. 


will remain accurate and usable longer than those 
They are inherently hard — even at 


made from any of 18 other materials tested. sad hent 


Because of their low coefficient of friction and a bens 
They retain their good mechanical 

their outstanding resistance to wear, abrasion, and 
corrosion, gages made of HAYNES STELLITE alloy 

keep their exact gaging sizes longer. 

lhe same properties that make HAYNES STEL- 
LITE alloy the ideal material for precision gages are 
: L They have a low coefficient of friction. 

also important in many other products where a hard, 


properties at high temperatures. 


Chey resist atmospheric corrosion and 


corrosive chemicals. 


They take and keep a high polish. 


tough, abrasion- and corrosion-resistant material is rhey are practically non-magnetic. 


needed. Send for further information and let us They have a coefficient of expansion 


help you with any application you have in mind. similar to that of steel. 


They can be supplied in the form of 
castings, small sheets, and welding rod. 














. ; . oY XN ran . rr ~ ‘ r 
HAYNES STELLITE COMPANY 
Unit of Union Carbide and Carbon Corporation 


New York 17,N.Y. [es Kokomo, Indiana 


Chicago -( leveland Detroit Houston I os Angeles 


TRADE-MARK 
San Francisco Tulsa 


RED-HARD, WEAR-RESISTING ALLOY OF COBALT, CHROMIUM, AND TUNGSTEN. 


Z STELLITE”’ is a registered trade-mark of the Haynes Stellite Company 
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for longe 


Whether you buy finished centers or 
carbide tips for making your own, 
you can now obtain immediate ship- 
ments of FIRTHITE from complete 
stocks. Finished FIRTHITE Centers 





are available with three tapers— 
Morse, Jarno, or Brown and Sharpe. 
To secure the maximum resistance to 
wear, or long life, specify FIRTHITE 
Grade T-41—"tops” for centers 


STEEL COMPANY 


OFFICES: McKEESPORT, PA. NEW YORK HARTFORD LOS ANGELES CLEVELAND CHICACO PHILADELPHIA PITTSBURGH DAYTON DETROIT 
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LOVEJOY 


MODERN METAL CUTTING 








LOVEJOY 
TOOL 
CATALOG 


The new Lovejoy Tool Catalog is 


wa 





ese. 
b) 


rr, 














PL 
= ee we 





Ps 


just off the press—your free copy is 


_ 


waiting for you—it is filled with 


\ 


photos, specifications, line drawings, 


= 


prices, part numbers, hints on grind- 


ing, proper cutting speeds, etc., etc. 


“ — 


It gives complete information on all 





” 
| 


Lovejoy inserted-tooth type cutting 


tools, plus standard arbors and 





mountings. 





— 


S Just fill in the handy coupon and 








mail it today! 


. @ _ 


ok 4S ieod Mu geleo) Mee! yu. b am ris 
Springfield, Vermont, U.S. A. 


f Y - oo 


® There are 38 pages packed with illustra- 
© tions and information like this! 



































MAIL THE COUPON TODAY ! 


Please send me my free copy of “Lovejoy Modern Metal Cutting Tools.” 


a TITLE_ 


WH uu UH (HHHHHHNH 





COMPANY 


STREET. 


MIAMI V 


MILLIN is S , 
G BORING ARBORS SPOT FACING COUNTERBORES BORING SINGLE POINT TURRE 
CUTTERS HEADS TOOLS BARS TOOLS TOOL POSTS 
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Here is another example of low cost, 
small lot production on a Cleereman 
Jig Borer. The part is an aluminum drive 
casting in which 21 holes are finished, five 
being counterbored and two threaded. 
Without jigs or fixtures, tolerances on most 


of the holes are held to 0.0003,— 0.0000. 


You, too, can have the advantages of high 
efficiency, speed of operation, unexcelled 
accuracy, extreme range of adaptability, and 


long working life by installing Cleereman 
Machines. 


AFFILIATED WITH 


Cleerem 


produci 





JIG BORER 


Write today for catalogs on Cleereman 
Jig Borers, Cleereman Box Column Drilling 
Machines, and Cleereman Round Column 



















CLEEREMAN MACHINE TOOL CO. 23iiuciut, 





w 


VINCO 





... or less than .0006” error on the cir- 
cumference of a ten foot circle. . .. The 
nearest approach to perfection ever de- 
vised for checking the spacing and angular 
location of gear teeth, master index plate 
notches, splines or any other form of 
circular division. ... A positive method for 
locating those minute errors whose accumu- 
lated total means costly adjustment and 
low production. . .. A rugged, sturdy 
inspection instrument that is an essential 
wherever precision production is main- 
tained. THE VINCO MASTER INSPECTION 
OPTICAL DIVIDING HEAD. 


Complete details furnished on request. 


VINCO CORPORATION, 8857 Schaefer, Detroit 27, Mich. 
SALES OFFICES: NEW YORK, CHICAGO, CLEVELAND 








MILLIONTHS OF AN INCH FOR SALE By VY | N C O 


Semi-Automatic Hydraulic Spline and Gear Grinder ¢ Optical Master Inspection Dividing Head ¢ Involute Checker « Angle Tangent to Radius Dresser 
~* Index Plates * Precision Vises © Sine Bars © Straight-side Spline, Serration Spline, Involute Spline and Helical Spline Plug and Ring Gages * Thread 
Plugs, Rings and Setting Plug Gages © Spur and Helical Master Gears * Munition Gages « Propeller Hub Gages « Built-up and Special Gages ¢ Gear 


Rolling Fixtures « Spline and Index Fixtures « Hydraulic Power, Control, Utilization and Distribution Units * Engineering, Design and Development. 
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Because They're Smail They Have To Be Goo! 


The smaller the grinding wheel, the more run absolutely true, because each is cor 


- : : _ ; to its mandrel 
critical its quality. Each grain has all the . ee 


‘bili B ie. meting have no hard and soft spots, becauss 
WVe¢ , 2G | . . . . 

greater responsibility. ut sm GENS sistency of grain and bond is uniform throu 
wheels are more difficult to make than larger can be used right down to the mandrel, b. 
ones— it requires extra care to control con- the manufacturing process automatically pri 
sistency of the abrasives throughout each a positive test for adhesion of abrasive to mai 


mounted wheel or point and from one to | These advantages of Blue Flash Mow 
another. Bay State overcomes the difficulty Wheels and Points are typical of what 
by special manufacturing procedures which can @xpect from the entire Blue Flash 
result in a better product, easier to use and Into each type of product, Bay State bui 
with longer life. extras that can be easily appreciated w] 
on the job. Write for literature on the pr 
ucts you use—including the handy, pock 
sized catalog on mounted wheels and point 


Each Blue Flash mounted wheel or point is 
turned down from a large blank, and is sized 
and shaped on its own mandrel. Thus, they 


need no breaking-in period, because they are BAY STATE ABRASIVE PRODUCTS Co. 
dressed as they are shaped. WESTBORO, MASS. 






BAY 
STATE g 





aqem 














BLUE Z FLASH GRINDING WHEELS ..2252. 


GRINDING WHEELS HONING AND SUPERFINISHING STONES ((@)) PORTABLE SNAGGING 





=> 


AND CYLINDERS { } 


a 
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MOUNTED WHEELS AND POINTS CUT-OFF WHEELS 




















NICKEL ALLOYS AID THE CHEMICAL INDUSTRY 


to KEEP ‘EM PRODUCING [ 


Stainless Steel Lined Polymerization Reactors in Synthetic Rubber Plant 


Equipment of Stainless Steel, Nickel and Monel 


meets many specialized requirements 


engineers have met America’s 


hallenge. 


opened the gates to a mighty 
products going to war...strate- 
materials, synthetic substitutes, 
sly new substances having ad- 
ill their own. 


tor in this production success is 
e use of stainless steel, Monel, 
ther corrosion-resistant alloys 


ng Nickel. 


the chemical industry corro- 
i large-scale menace. 


vage war on this enemy,chemical 
ers enlisted the aid of Nickel, 
ise Nickel imparts to other metals 
th andresistance to corrosion and 
In the chemical field, as in many 


others, a little Nickel goes a long way 
to keep equipment producing. 


It prolongs the life of processing ap 
paratus, and protects the purity, color 
and. uniformity of the product. 


Hence, stainless and Nickel alloys 
are specified widely for acid heaters 
and caustic coolers, for high-pressure 
autoclaves and vacuum evaporators, for 
cracking towers and polymerization r« 
actors, for shipping drums and tank cars, 
for pumps, piping and storage tanks, for 
agitators and settlers, for stills and di 
gestors—for every type of equipment 
that converts laboratory experiments 
into full-scale chemical operations. 


For years we have enjoyed the privi 
lege of cooperating with technical men 


of the chemical industry...and of many 
others. Whatever your industry may be 

.if you want help in the selection, 
abrication, and heat treatment of al 
oys we offer you counsel and data. 


New Catalog Index 


kes if easy 

to get Nickel litera 

t give you capsule 
ynopses of booklets and bul- 
etins on a wide veriety of 
ubjects — from industrial ap 
plications to metallurgical 
Jata and working instruc- 
ns. Why not send for your 


of Catalog C today? 


‘ Nickel * 





THE INTERNATIONAL NICKEL COMPANY, INC., 67 woll st., New York 5,N. Y. 
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SIZES AND TYPES OF SOUTH BEND LATHES 
Engine Lathes — 9” to 16” swing, 3° to 12’ 
bed length. 

Toolroom Lathes — 9” to 16” swing, 3’ to 8’ 
bed length. 

Precision Turret Lathes—V2" and 1“ maximum 

collet capacity. 











All sizes and types of South Bend Engine Lathes 


Toolroom Lathes, and Precision Turret Lathes are clearly 





illustrated in color and described in this new catalog 





Complete specifications including capacities, speeds 
feeds, and weights are printed opposite the illustration 


of each lathe. All construction features, accessories, and 








attachments are also shown. Every user of machinery 





should have a copy of this catalog at hand for ready 
reference. Contains 64 pages, 11° x 82" for standard 


file. Write today for your copy of Catalog 100-D. 


Also, ask for details of our Post-War Priority Plan if 
you are now planning for the future. This will assure yo 


prompt delivery when civilian production is resumed 


BUY WAR BONDS + SAVE FOR LATHES 


SOUTH BEND LATHE WORKS 
RB) LATHE BUILDERS FOR 38 YEARS 
SOUTH BEND 22, INDIANA ge 
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i's the new bond that gives 
the ultra smooth finishes you 
get with Chicago Grinding 

Wheels — 


Precision finishes un- 


dreamed of before — 


Finishes so accurate that 
you can measure them 
in micro inches with a 


Surface Analyzer. 


Write for Catalog listing all Chicago products and 
showing comparative photographs of finishes with 
different kinds of Wheels. 


CHICAGO WHEEL & MFG. CO. 


Headquarters for Mounted Wheels and Small Grinding Wheels 
1101 W. Monroe St., Dept. TE, Chicago 7, Illinois 


*Half a Century of Specialization has established 
ovr Reputation as the Small Wheel People of the 
Abrasive Industry. 
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Whatever you have to finish— 
metals, alloys, plastics, wood, 
laminates or composition ma- 
terials—you can do it better 
with Chicago Wheels. 


Chicago Wheels have kept pace 
with the precision requirements 
of ovr war industries, and 
you can use them with confidence to finish 
civilian goods better in double quick time. 


CHICAGO GRINDING WHEELS 


A wide range of grains and grades and—for 
the duration—sizes up to 3" in diameter. 


CHICAGO MOUNTED WHEELS 


The first made and the finest today. In a selec- 
tion ef bonds, abrasives and shapes to handle 
each job more efficiently. 


TRY ONE FREE 


We'll send without charge a Mounted Wheel 
er an FV Bond Grinding Wheel. Tell us size 
you'd like. 


ge et se RBS Bee oc RHO www eB 
Send Catalog. Interested in Ten 5 
[_] Mounted Wheels. [| Grinding Wheels. 
(_] Send Test Wheel. Size 


Address 
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CAP SCREWS STRIPPER BOLTS SET SCREWS 





| WHEN ae Daign CALLS FOR 














te it 











SOCKET SCRE Ws 


, Ged fey, 


VR ) 


= 


 PARKER-KALON 


Whenever you specify Socket S 
it is because you need strength, safety, 
compactness, or other advantages. 


Since you use them when you need an 
exceptional fastening, it is good 
ment to make sure you get Socket Sec: 
of exceptional quality. At such critical 
points in your assemblies, you can’t 
afford to have “doubtful” screws 
screws that look all right, but some of 
which fail to work right. 


Parker-Katon’s Quality-Control rou- 
tine, unequalled in the industry, rules 
out “doubtful” screws by checking 
every mechanical and physical charac- 
teristic. Tests and inspections cover 
Chemical Analysis; Tensile and Tor 
sional Strength; Ductility; Shock Re- 
sistance under Torsion and Shear; Hard 
ness: Head and Socket Size and Position; 
Thread Fit. 

Specify Parker-Kalon Socket Screws 
next time you order . . . they cost no 


more. Parker-Kalon Corp., 208 Varick 


St., New York 14, N. Y. 


SOCKET SCREWS 


a 





A product of PARKER-KALON ... Specialists in Fastening Devices 
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(Above) Magnetic-Automatic Coolant Separator attached to 
cylindrical grinder. Upper chute scrapes off swarf and deposits 
it in removable pan. Lower spout shows clean coolant returning 
to reservotr. 


New low cost method for automatically removing harmful 
metal particles from honing and grinding coolants . . . 


It is no longer necessary to have costly filtering equipment to remove magnetic material 
from honing and grinding coolants. The new BxantsomiL Magnetic Coolant Separator 
removes foreign matter automatically on a rotating magnetic drum. It can be started, 
stopped, or run continuously. Being entirely automatic, maintenance is reduced to a 
minimum. Because of this the honing or grinding machine operator can devote his 
entire time to productive work for there are no filters to clean, change or look after. 
Swarf that accumulates on the magnetic drum is automatically removed as the drum 
rotates. A chute carries it to a removable container, while a spout carries the clean 
coolant to the machine reservoir for recycling. 

Che Magnetic Separator is easy to install and can be used on any type honing machine = BARWESDRIL Magnetic-Automatic Coolant 

r on some types of cylindrical grinders. There is no temperature rise of coolant ‘*P4"ator on Vertical Honing Machine. 

ving through Separator. Complete Information on Magnetic- 

removing magnetic metal chips and coarse abrasive particles from the coolant, Automatic Coolant Separator is available 

e is little danger of marring or scratching finished work. As a result, finished in New Bulletin No. Tf -151. BXRWEsomiL 


; Engineers will gladly recommend the 
xpleces are not rejected. unit for your needs. 


5 —/ 1 ——— 840-71 Cmesteut siReet —— 
Darnes Drill UO. n2nsru% 
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Use this new and finer Sealed 


Motorized Spindle on all makes of 
6" x 18” surface grinders. Its 
sealed-in motor may be 220 or 440 
volt — 2 or 3 phase — 60 cycles, or 
550 volt — 3 phase — 60 cycles. 


It operates to equally good ad- 
vantage horizontally, vertically or at 
any angle on boring mills, planers, 
milling machines and other machine 


tools for special work 














SEALED MOTORIZED 
SURFACE GRINDER SPINDLE 






Actually, unless we cut one open for you, the only thing 


you can see in this completely sealed unit is the results 





You can’t see the G-E full 1 HP motor because it's sealed 
in — no openings for dust, dirt, nuts and bolts, unwary 
fingers — nothing to prevent its running at maximum 
efficiency indefinitely. 

You can't see those SKF Super-Precision, Double Row 
roller bearings. They're sealed in, too, and with them th 
lubricant — no oiling or greasing to worry about 


look. 


And you can’t see the massive inner construction and 
precision craftsmanship that give this Spindle the abilit 
to produce finer finishes and to rough off surplus metal in 
jig time whenever required. 


But you can see what it will do on your machines and 
for your ground surfaces. That’s why we say /oo/ 
it, now, for replacement of your present spindles, if you 
want to do better grinding and more of it at lower net 
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XTREME accuracy, tremendous 
torque capacity and absolute safety 
are the outstanding features of the Jarvis 


Quick-Change Chucks and Collets. 





In their manufacture exceptional care is 
taken in the selection of the steel for 
chuck as well as collet; both are hard- 


ened and ground inside and out. 


Write for our 
Latest Catalog MFTI 








THE CHARLES L JARVIS CO., MIDDLETOWN, CONN. 


TAPPING ATTACHMENTS «+ FLEXIBLE SHAFT MACHINES *» GROUND ROTARY FILES 


NOVEMBER, 1944 























Threading Precision begins her, 


a 


hE 


) I 
i a * 
na Vs 
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This Micrometer Grinding Gauge determines the proper amou 
Nameo Circular Chasers, and then checks the accura: if the ( 


the grind. 


Long runs of Class 3 threads start with precision—and precision 
throughout the run, because Chasers are reground on blocks that 
and returned to head to cut identical threads without adjustment 


ye 
: Namco Self-opening Dies with 


Ry, ~~: Circular Ground Thread Chasers 


Cut Production Costs because 






... Chasers may be ground through they in 
270° circumference cuts—no spoiled work 1 
. they maintain accuracy through- costs 
out the run erinding off litth 
Namco Micrometer Gauge is also used .. . reground Chasers may be replaced srind increases Chass 
for Multiple Circular Hollow Milling in two minutes, without disturbing 50 times 








Cutters. These cutters are interchange- 
able with Circular Thread Chasers in 
the same Self-opening Diehead. 


the setup 


New Catalog D-42B gives you complete details. 


| lO VE 


ACME-GRIOLEY 4-6 AND 8 SPINDLE i" at Hee Atreee : CLEVELAND, OHIO 
) ! NO CHUCKING AUTOMATICS + SINGLE SPINDLE AUTOMATICS = AUTOMATI eS 
ANO TAPS + THE CHRONOLOG = LIMIT AND CONTROL STATION SWITCHES = SOLENOIDS » ENTRIFUES « CWTRIET MANIFArTuDNe 
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E ALL OF THESE PRINTS FROM ANY DRAWING 


Black-line print 
Blue-line print 
Red-line print 





Foil print 





Dryphoto print 
Black-line cloth 
Sepia-line intermediate 





















With an Ozalid Dry-Developing Mo- 
chine which you use with your pres 
ent printer. First expose your drawin; 
with the desired type of Ozalid paper 
Then transfer the print to the OZALID 
DRY-DEVELOPER for quick processing 


With an Ozalid Whiteprint Machine 
which prints and dry-develops copies 
of your originals in seconds. No addi 


tional equipment necessary. 






Ozalid Model F- $82 
Johnson C ty, 


alid Type 2600—$370 F.O.B. 
Johnson City, N. Y. 


SAVE WITH THE ONLY COMPLETE PRINTMAKING PROCESS 





d for When you adopt Ozalid, you have a versatility found 


@ Use Ozalid Dryphoto Paper to make beautiful 





} other reproduction process—or combination of 
re reproduc ‘tions from photographic film-positives... 
sec 


: | or perspective drawings. 
For only Ozalid offers you the advantages of Dry- 


pment ...with a complete line of sensitized mate- @ Use Ozalid cloth when prints of exceptional 


hat will inspire new applications in your plant, and strength are desired 


ite savings on every side. 


Here are just a few uses you'll find for the “oZALID @ Use Ozalid transparent foils to: 
VARIETY” which you can produce quickly in your ma- 1. Produce extremely fast-printing intermediates 
-each print in the same manner. 2. Make composite prints 


S. Reclaim worn or damaged drawings 


@ Use Ozalid red, black, blue line prints to identify 
prints of different departments ...to distinguish 





See all these prints yourself. ALSO learn 
the comp ylete OZALID story. Write for free 
booklet of Ozalid Whiteprints and Cata- . 


logue today : 


checked from unchecked prints, etc. 


@ Use Ozalid Rapid Black (new black line paper) to 


obtain exceptional facsimiles of typewritten mate- 









ul. When the original is good, the print will be 


still better. BESIDES OZALID PRINTS WONT Oo é A L | D 


SMUDGE, 





Division of General Aniline and Film Corporation 





® Use Ozalid intermediate prints in place of original 
drawings to produce subsequent prints...to supply 











Johnson City, New York 






branch offices ...to save valuable time when mak- Ozalid in Canada—Hughes-Owens Co., Ltd., Montreal 
ing design changes. 












N 


VEMBER, 1944 45 
























ee 







































Set-up men, assistant 
foremen, leadmen and 
workers say 


SMOOTH OPERATION 
PLENTY OF POWER 
LIGHT WEIGHT 
HANDLING EASE 


make this new 


RIVET SQUEEZER 


the best liked tool 
for the job 





Rivet Squeezer 
with “C" Type Yoke 





The Thor PRS-10 Pneumatic Rivet Squeezer is the most powerful machine of its size on the 
market. Having a rated capacity for driving “se aluminum, Dural or soft iron rivets, it can 
also be used for dimpling, pressing and similar operations. It is available in three styles — 
for "C" type yoke and with alligator jaws of 1-1" or 2-14" reach. 


Its balance in conjunction with properly located throttle lever, and its finely graduated 
control, enable the operator to properly align the plunger or anvils over the rivet before 


applying the final squeezing stroke. 


The design is streamlined; completely enclosed; air-actuated power and return strokes 


eliminating springs; full roller bearing construction. No strains are transmitted to the 
; aluminum casing, which serves only as a locating medium and hausing for the power 
transmitting mechanism. 


Portable Pneumatic and Electric Tools 


INDEPENDENT PNEUMATIC TOOL COMPANY 





For complete technical data and prices 






write today for Bulletin No. P-1232. 





600 W. JACKSON BOULEVARD, CHICAGO 6, ILL 


Branches in Principal Cities 
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| PRESENT Pd MACHINES 
| have set-up possibilities...for 


future needs because they can be 
RE-TOOLED to advantage..... 





PRODUCING 
BEARING CAGES 
YESTERDAY 





At the time this set UP on a 5D 
Single Spindle Powerflex was being 
ysed in production, machining op- 
erations were being performed 
which resulted in a production of 
18 bearing cages per 51 minute 
hour. Operations included rough 
and finish boring, facing, turning 
also chamfering, reaming and turn- 
ing to size. 








BUT...different parts tomorrow 


To change over from 
pre-war parts to post-wa i 
— portage present P&J waehioas to a set Re Resi: . 
production performance on one job can easily be aaa, 
ed or 


j . 


Your P& : : 

and Der ese Pa a8 ay has already demonstrated its time 
; ages. Ow y = 

ma h . you can pro ect th ats 

pra i the future and derive still father ee of these 

can ee ae At a fraction of the cost of a new ma aie your 

eel se Sg om equipment for post-war wnt seri 

handling it y Pp ms and offer su 

i 2 Me have the “know-how” and the coneiien hediite for 

g a valuable RE-TOOLING SERVICE. Investigate cilities for 


Peachy & JOHNSTON 
INE CO., Pawtucket, R. I. P&J Rebuilding Service 


P&Z) is prepared and equipped fe rebuild 
owners’ pr p&J Automatics te eriginal 
productivity and accuracy Re-tooliag co# alse 
be handled while equipment 's in our shop for 
rebuilding. 














CP RADIAL DRILL 


n~ 


N | 
: | F 
) | i 
Wl } | ‘ 


Two seconds 


IME studies show that with a CP Radial 
Drill an operator can drill Dural sheets 
stacked to 5%” thickness in an overall time of 
two seconds — including locating and drilling. 
Developed primarily for stack drilling, CP 
Hicycle Radial Drill is equally proficient for 
other types of bench drilling. Available with 
either 60” or 72” reach. Two types of mount- 
ings: No. 10 Arm, equipped with hole spotter, 
for continuous production drilling up to 5/16” 
at 10,800 r.p.m. — a speed made practical by 
compressed air-fed oil to keep the drill bit cool 
and sharp; No. 11 Arm, for drilling up to 34”. Operating Range of Nos. 10 and 11 Jack-Knife Arms 


KkKk kkk kee 


x marie roots fill Qa Rer-NcTaWe SAN T-AUP AV -WELOMEE A!" compescor. 


o.Ls VACUU 
guectric TO TOOL COMPANY M PUMPS 
wyorautic TOOLS DIESEL ENGINES 


AV 
ROCK DRILLS General Offices: 8 East 44th Street, New York 17, N.Y. IATION ACCESSoRiE 
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eSteps-up Production... 
e Assures Precision Finishing 


Production costs go down and output in- 
creases greatly, when these surfaces are 
finished by grinding. The Hanchett Plano 
Grinder replaces conventional methods of 
machining and hand scraping, with important 
advances in precision and accuracy. And on 
hardened ways and surfaces, grinding is 
the only way to meet the extremely narrow 
limits set up for precision finishing. 


Hanchett Plano Grinders are available with 
either horizontal or vertical spindles. The 
horizontal spindle type with straight wheel 
illustrated) is particularly designed for the 
grinding of V-ways, angles and flat ways — 
on lathe beds, slides, columns, carriages, 
tables and similar parts — all of which must 
be precise for their entire length. Table sizes: 
30” and 50” wide, and 72” to 220” long. 
Send for complete details today, in bulletin Example: Large base, weighing 4450 fb., 149” long; one flat 
10 T-| wey 2%” wide, and one Vee-way, 134” x 1%”. 





= ete yh tenisticet iis 7 


IF IT’S A FLAT SURFACE—THERE’S A HANCHETT TO GRIND IT 


HANCHETT MANUFACTURING CO. 


Ce: eee ee Ce, U. S-A. 
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SEVERANCE 
TERLESS COUNTERSINKS 
E MIRROR FINISH 


If your production calls for perfectly finished seats, you simply 


& 
i 


—-= ——— 
ae ame se 
a . 
See a 
ms 
= —Rhe 


can’t beat Severance Chatterless Countersinks. In a few sec- 
onds, they produce a finish that will stand up to a commer- 
cial ground job. Using a standard type, a finish sufficiently 
smooth for valve seatings may be obtained. Because of their 
staggered tooth design, they take clean, shearing cuts — 
thereby eliminating chatter. Available with any angle and 
in a wide variety of diameters, lengths and shanks. Heavy 
duty types have tang shanks and may be used with a Glenzer 
sleeve. Write today for complete facts about how Severance 
Chatterless Countersinks can solve your counter- 


sinking problem. 


Severance Midget Milling Cutters a 
special cutting tools of many types ar 


f 
+ 


available, with Severance tooth design, 
finishing every kind of wood, plastic, met« 
and alloy. These fast-working tools tak: 
sharp bites, throw off clean chips. For best 
service, order new cutters and send yo 

worn cutters for regrinding to the nearest 


Severance plant. 


aS. 


<% g 
MIDGET MILLING CUTTERS @ PRECISION REGRINDING e@ SEVERANCE TOOL INDUSTRIES INC., SAGINAW, MICHIGAN @ PLANTS |! 


ISLAND CITY 1, NEW YORK; DETROIT 2, MICHIGAN; FORT WAYNE, INDIANA; CHICAGO 6, ILLINOIS; AND LOS ANGELES 21, CALIFORNIA 
IN CANADA: 60 FRONT STREET WEST, TORONTO, ONTARIO. 
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GENERAL PURPOSE THREADING MACHINES 


Note the open type vise and revolving die- 
head which makes bent pipe as easy to 
thread as straight pipe on the Oster No. 300 
Series machines. 

No complicated, costly changes of equipment 
are needed to thread a wide variety of work 
ncluding long, short, straight, bent pipe, 
nipples, rods, studs, and bolts. 


Lever-operated die-head gives full control of 
hreading-dies. Quick and easy adjustment of 
hasers for shallow or deep threads is another 
idvantage of the No. 300 Series Die-Head. 


Built-in cut-off guides are adjustable for all 


sizes of pipe within range of each machine. 
A lathe-type cut-off tool ground with proper 
cutting angle and clearance cuts pipe off clean 
and square, leaving no burr. Cut-off tool is fed 
and oiled automatically and is easily removed 
for re-sharpening when required. 


Three Sizes of “No. 300 Series” Machines 


No. 302: Standard pipe range: !/4” to 2”. Extra pipe range: !/,”. 


Standard bolt range: %," to 1'/2”. Extra bolt range: 344” to '/2”. 
g 6 9 8 


No. 304: Standard pipe range: |” to 4”. Extra pipe range: '/2” 


and 34”. Standard bolt range: 1'/g” to 2”. Extra bolt range: 
¥,”" to 1”. 


No. 326: Standard pipe range: |'/4” to 6”. Extra pipe range: |”. 
Standard bolt range: 134” to 4”. Extra bolt range: 1” to 154”. 


Write for illustrated catalog "LIST NO. 12-A" 





| THE OSTER MANUFACTURING COMPANY ¢ 2063 EAST 61ST STREET, CLEVELAND 3, OHIO, U.S. A. 


NO 
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so many production 


TOOLS ARE WEAPONS ...TREAT ‘EM RIGHT! 


sx TWIST DRILL AND 
3 MACHINE COMPANY 
NEW BEDFORD, MASS., U.S.A 


NEW YORK STORE: 130 LAFAYETTE ST CHICAGO STORE: 570 WEST RANDOLPH ST 


ie SAN FRANCISCO STORE: 1180 FOLSOM ST. 
52 
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ported CO Eee oe 


It us 


survey shows that 89% 
ind rubber companies and 
the paper companies will 
products to offer after the 
of all manufacturers ques- 
ive something entirely new 


r customers. 


y with CONE 


for tomorrow 


' 


heat-treated glass is in pro- 
that resists thermal shock 
neratures to 650° F. 


get ready with CONE (fer tomorrow 


O of the large tire manufac- 
ture has just patented a tubeless, 
uninflated automobile tire. 


get ready with CONE for tomorrow 


Bimetallic cylinders for internal 
combustion engines, in which a cop- 
per sleeve is bonded to a cast iron 
cylinder, promise to lessen greatly 
the problem of heat transfer that 
has always interfered with high per- 
formance. 

get ready with GONE for tomorrow 


Indium, once worth $20,000 an 
ounce, now costs $7.50. 


get ready with CONE for tomorrow 


\ plant has just been opened to 
rebuild completely automobiles by 
the production line method to new 
ear standards. 


get ready with CONE for tomorrow 


Aircraft engineers imagine that 
the big airlines of the future will dis- 
pense with landing gear entirely and 
will be electronically guided into a 
wheeled cradle at each landing field. 

get ready with CON I 


for tomorrow 
The same type of mechanism now 
used to stabilize the guns of moving 
tanks could be used to provide 
smoother riding trains. 
get ready with CONE 


for tomorrow 


am rubber is expected to re- 
e familiar upholstery construc- 
in automobile seats, saving 
y a foot in the length of the 


y 


fet ready with CONE for tomorrow 


me big national picture magazine 
is to print entirely in full color 
er the war. 
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Factory roofs actually supported 
solely by air blast from ventilating 
fans are in use and are the subject of 
serious experiment. 


get ready with CONE for tomorrow 

Snap-on molded rubber covers are 
now being used to mask those parts 
of electro-plated objects which must 
remain bare. 


get ready with GONE for tomorrow 


San Francisco has a plan for a 25 
million dollar ‘‘World Trade Center” 
covering twelve blocks of its water 
front and including a free trade zone. 


get ready with CONE for tomorrow 
Glass jewels, for instrument bear- 
ings, can now be turned out auto- 
matically at the rate of 3,500 per 
day. They are preferable in some 
respects to natural sapphires. 





Through careful research and im- 
provement, one familiar office ma- 
chine has had 94 per cent of its noise 
eliminated or absorbed. 


get ready with CONE 


for tomorrow 

Electrically conductive rubber is 
being used to heat aircraft guns and 
prope ley && 


get ready with CONE 


for tomorrow 


By the use of a resin extracted 
from Southern pine, foundries have 
been able to reclaim old sand and 
reduce their consumption of new 
sand as much as 75 per cent. 


get ready with CONE for tomorrow 


A new filtering material, made of 
pure rubber latex, has as many as 
6,400 holes to the square inch. 


get ready with CONE for tomorrow 


4 new adhesive bonds wood to 
metal, making possible a new product 
consisting of a 1/48” ply of wood 
combined with a thin layer of sheet 
steel. This material can be readily 
cut and bent, and is decorative, dur- 
able, and firepri of. 



































Industrial User;’ 
Have Profitably Applied 


Deepireez: 

















form tool became 





4820 steel forging. 





When machining “* sces... tool was subjected °° Ss b Z Chilli M hi 
dull after ! male aa cen oa 510 pieces st <= U ins ero . ing ac if es 
Deepfreeze pre’ wen Sane something. Why don 







s "You freeze?” 
wong + all our tools in a Deeptree 
su treat ¢ at 







»..in applications like these 
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is for cutting grooves in chill : 
t I t s 3 , 4 > - oe C 
in .4 from 63-64 to 68-69 Rockwell 
tment in a Deepfreeze this is 









The process of sub-zero cooling in a Deepfre« , 
120° F. Chilling Machine is being profitab sed 
diversified industrial applications to obtain 
standards not possible under previous methods 
No more convincing proof can be offered than t! 


obtained in actual, pages applications. A few ty 
statements containec 






tte 
; that by using the proper in letters from industrial us 


e have foun 

























In all cases cess.. .in stabilizing reproduced at the left . .. many more reporting equal success 
. od repfreeze P , . oats —.. : .- 
neat eatment and 9 Seep tapotne flats we have have been received from manufacturers, jobbing shops 
locks and large ‘SFr’ %s 1ereb} . : 
our gauge blocks ané © © the growth and thereby heat treating plants and other business firms. 
yble to promos © 


distortion Deepfreeze Industrial Chilling Machines are used mos 
widely in the fields of tool hardening, metal stabilizi: 
shrink-fit assembly and low-temperature testing. They a: 
also employed for storage of aluminum rivets and parts 
freezing rubber for machining, removing pitch from optica 
lenses, salvaging worn gauges, and many other applications 
where the ability to attain sub-zero temperatures quick); 
can be used to advantage. 
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1 engine 
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Removes 1000 B.T.U.'s 
per hour at —120 fF, 
The Deepfreeze Cascade 

120° F. Industrial Chill 
ing Machine has the capac: 
ity for high production meta 
chilling. This unit will re 
move 1000 B.T.U.’s per 
hour at 120° F. wher 
work is immersed in con- 
vection fluid. Primary freez- 
ing surfaces of over 31 sq.ft 
are provided. A full 4” of 
Santocel insulatior d the 
efficiency of the ‘Cascade 
system of heat removal ré 
sult in minimum operating 
costs. 


piston. . another 
sufficient 
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Other Applications Investigate Cold Treating 


Learn how you can profitably apply Deep- 
freeze sub-zero temperatures in your own 
plant—easily, economically, and with uni- 
form success. Get performance data on 
many actual applications. Write for “Cold 
Treating Practice’—a FREE 40-page illus- 
trated booklet that gives recommended pro- 
cedures and all of the latest authentic in- 
formation. Ask for Bulletin No. 1-4. 
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NAMES FURNISHED ON REQUEST 





Only Motor Products can make a “DEEPFREEZE”’ 


Deepfreeze Used 
by Topflight Manufacture 


2311 DAVIS STREET scnseeena inane anna’ any ace 
NORTH CHICAGO, ILLINOIS eels industrial plants, large and 


Partial list of users in this booklet (see pa 











RAGE MAGE OLEPF REETE REG: STEREO WeTED STATES PATENT OF FICE 


bedustrial Chilling Equipment for Shrinking, Testing, Hardenng and Stabilizing Metals Division of Meter Products Corporation, Detroit, Michigae — 














STANDARD TOOL BITS 


ne 


') CRUCIBLE STEEL COMPANY 


NOVEMBER, 1944 


a "FULL-RANGE "| 


Crucible Steel Co, of America : 
405 Lexington Ave., N. Y. 17, N. Y. — 
(© Please mail me your new book, 
“REXALLOY CUTTING TOOLS”. 
[] We would like to discuss the pos- 
sible use of REXALLOY in our plant. 


Name = 
Firm_ 








a 





i ae 





QUALITY STEELS 








of America 





HIGH SPEED + TOOL + STAINLESS + ALLOY 
MACHINERY + SPECIAL PURPOSE STEELS 
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A FEW EXAMPLES 














Breech Blocks, Breech 
“N Ring Gun Barrels, and 
. Gun Recoil Rails 














Through the use of special fixtures and contour 
dressing devices the above parts are all being 
ground on the Mattison High-Powered Preci- 
sion Surface Grinder with a great saving of 
time and to extremely close limits of accuracy. 
These applications are important, not only from 
the standpoint of present production needs, but 
because they illustrate the unlimited capacity of 
Mattison Grinders over and above regular flat 
grinding. To you it opens up a new opportunity 
for grinding, a new opportunity for saving and 
a new opportunity for increasing production on 


work previously thought impossible to grind. 


Ask for new free book, showing these and other 
unusual jobs ground by means of special fixtures 


and dressing devices on the Mattison Grinder 





Send for this NEW BOOK 
TTIS 
MA ON MACHINE WORKS 


ROCKFORD - ILLINOIS 
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ARE YOU TRYING TO: 


large forces 
h long...or 
. strokes at var - 
ble speeds? 
tain automatic work 
les, variable speeds 
her direction.. 
wx without preset 
e dwell? 
large forces 
h continuous or 
ittent reciprocat 
les at constant or 
riable velocities? 


tain extremely accu 


y accurately varia 
pressure either 
atic or in motion? 
Closely synchronize 
us motions, Opera- 
s or functions? 


- Apply light... or heavy 
.»..forces at extremely 
zh velocities through 

either long or short dis- 

tances of travel? 


8. Obtain continuous au 


tomatic reversing 
drives at constant 
R.P.M. or over a wide 
range of speed varia 
tion? 


- Obtain accurate re- 


mote control of speed 
and direction of rota 
tion, rates of accelera- 
tio nd/or decelera- 
tion? 

Obtain constant horse 
power output through 
all or part of a speed 
range? 


- Obtain automatic 


torque control? 


- Obtain accurately 


matched speed of vari- 
ous rotating elements? 


. Obtain constant speed 


output from a variable 
speed input? 


- Obtain full preset 


automatic control, 
elimination of prob- 
lems of shock, vibra- 
tion, etc.? 


You Weed Ollgear! 


Economical Oilgear Rodio! Rolling Piston power units are used to | 
charge stationary and portable catapult power plants to catapult 
planes at flying speeds in something over 100 feet. Besides high 
linear speed obtainable over a wide range, acceleration and/or 
deceleration are controlled, power con be stored during idle period 


JUST ANOTHER EXAMPLE OF 
OILGEAR’S AMAZING ABILITY TO SOLVE THE 
PROBLEMS OF UNIQUE POWER TRANSMISSION 


There is hardly any limit t bility of Oilgear Fluid Power. 


In catapulting heavy airplanes from the 
Oilgear not only furni 


decks of carrier escorts, 
mendous power required to accel- 
erate the load from ze: lying speed in a few seconds but it 
accumulates this power with comparatively small, standard units 
while each plane is red into position. You can use 
units of this type or where tremendous power or 
high velocity is required intermittently, as in die casting machines, 
braiding and knittir veting presses, etc. Or if your 
machine power or tran ments lie far afield, they are 
almost certain to be * economically ...in any 
of the scores of other func ilgear Fluid Power provides. Just 
as war industry built wledge, so today shrewd 
designers are adopting ined in war. Put your problem 
up to Oilgear engineers; se¢ solution isn’t what you’ve been 
looking for. Do it OILGEAR COMPANY, 1308 
West Bruce Street, Milwaukee 4, Wisconsin. 




















MOVE “MOUNTAINS or MOLE Hl 


EIN ANY DIRECTION 







= Here’s efficient power movement to 
& _ help you get maximum speed in 
a J production ...use T-J} Air and Hy- 
ry draulic Cylinders! Apply a T-J Cylin- 
der to eliminate muscular effort or to 
3 simplify mechanical movements—the 
Ep ideal way to clamp, press, raise or 
shift in any direction! Built in many _ 
styles, sizes and strokes to meet 
your requirements...exerting power 
movement of 100 Ibs. to 12,000 Ibs. 
(direct) with T-J Air Cylinders... 
1000 Ibs. to 50,000 Ibs. (direct) with 
T-) Hydraulic Cylinders. Easily and 
quickly installed. Write for 
latest catalogs. 


FOR TOUGH JOBS SPECIFY * 


TOMKINS-JOHNSON 


RIVITOR AIR AND HY YLINDER CUTTERS CLINCHORS 


5) 


y F 
AIRCRAFT RIVETING 
THE RIVITOR WAY 


@ T-) Air Powered RIVITOR brings speedy automatic feed 
riveting to aircraft production! Designed to handle exclusively 
aircraft (aluminum alloy) riveting ...Production on the 
Rivitor depends on the individual application and requires 
no manual rivet handling. Operates with Air Squeeze action 
.. cost-cutting efficiency. Soundly engineered, sturdily built. 
On today’s tough production lines, T-] gets the O.K.! Write 
for bulletin. The Tomkins-Johnson Co., Jackson, Michigan. 
















THE TOOL ENGINEER 






























Mite SEEN GET oT og 


py 


> genes 


The Variable Volume principle incorporated in the de- 
sign of Racine Pumps reduces horsepower requirements 
and provides a great flexibility of operation. These 
pumping units are of the multiple radial vane type, pro- 
ducing a smooth, quiet delivery at all operating pressures. 
Volume ranges from zero to the full capacity of the 
pump. Changes are accomplished by regulating the rela- 
tive position of the pressure chamber ring to the rotor. 
These changes are available under automatic, manual or 
hydraulic control. High efficiency is inherent in the sim- 
ple design of Racine Pumps and is safeguarded by 
skilled workmanship and the maintenance of exacting 
tolerances on all parts. 


Racine Hydraulic Pumps, Valves, Controls and Pressure 





Boosters have been used for many years in a wide variety 
of applications. Manufacturers of machine tools, presses, 
molding machines, lifts, stokers and a large group of 
other products, have standardized on Racine equipment. 


Consult our Engineering Department. Out of their long 
and varied experience valuable information is available 
to you without cost or obligation. - Write today for a copy 
of Catalog P-10-C which illustrates the full Racine Line. 
Address om 2 TE- P. 


r sie : , 
‘ i} + : 1 i¢ ; 
iF et ' A '¥ 


For almost 40 years Racine has built 
constantly improved high speed Metal 
Cutting Machines. All capacities from 
6” x6" to 20” x 20” are available. See 





‘EMBER, 1944 


1001 


Racine Variable Volume Pumps 
Capacities 12-20-30 G.P.M. Operating 
Pressures 50 to 1000 Ibs. PSI.) Fur 
nished for either clockwise or coun- 
ter-clock rotation. 





Racine Pressure Booster Compact, 
self-contained, requires no special 
foundation. Available in several ra- 
tios. Converts low pressure oil to 
high pressure in ratios as high as 7 
to 1. A simple, hydraulically actuated 
pumping device adaptable to any cir- 
cuit. Equally effective with constant 
and variable volume pumps. 1014,” 
high, 8/4” wide, 18” long. 


these machines as illustrated in cata- 
log No. 12. Select the model best 
adapted to your production, mainte- 
nance or tool room job. 


and MACHINE 
COMPANY 
























GRINDING 


WHEBLS. 


“PROTECT YOUR PRODUCTION” with Macklin High Quality 
Wheels— made from the smallest to the largest—in all grains and 


grades, for every grinding purpose. 


Ask for the services of a Macklin field engineer 


MACKLIN COMPANY 


Manufacturers of GRINDING WHEELS — JACKSON, MICHIGAN, U.S. A. 


Distributors in all principal cities 
Sales Offices: Chicago - New York - Detroit - Pittsburgh - Cleveland - Cincinnati - Milwaukee - Philadelphic 
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Aa housewife, just enlisted in war work, can under- 


stand this 


lake the rough casting for an 8“ clutch pressure plate 
and place in the chuck of a Gisholt Hydraulic Auto 
matic Lathe. Start machine and let run at 400 r.p.m. 
Pwith .005” feed for 35 seconds or until machine auto- 
F matically stops. Remove finished plate which is ready 
Bto serve on a jeep. 
It's as simple as that with the Gisholt Hydraulic 
Automatic Lathe. And it’s typical of the way many inex- 
workers are producing a wide variety of 
arts quickly and accurately to meet the demands of 


production. 


Gisholt engineers are ready to help you apply the 


sSpeed and simplicity of the No. 12 Hydraulic Auto 


matic Lathes to your own specific problems in large 


volur machining. Write for complete information. 


SGISHOLT MACHINE COMPANY 


m 1229 Washington Ave. . Madison 3, Wisconsin 


Look Ahead—Keep Ahead—With 


Gisholt Improvements in Metal Turning 


TURRET LATHES AUTOMATIC LATHES 


AMT 1 RRR 


BALANCING 





4 


MACHINES 


THE GISHOLT HYDRAULIC 

AUTOMATIC LATHE gs adapt- 
able to a wide variety of between- 
centers and chucking work. It pro- 
vides high speed multiple cutting 
with extreme accuracy. One operator 
usually tends two or three machines 


SPECIAL MACHINES 


ii) tN 
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GOS ot 
COOPER-BESSEMER MEEHANITE TOOL BODIEs 


In hundreds of busy war plants, machine shops are saving money an 
critical tool steel by brazing carbide cutting tips on Cooper-Bessem: 
Meehanite Tool Bodies. If you are not doing it, the sketches below wi 
show you how simple the operation is: 


Pirig 








Mill necessary recesses in Mee- 
hanite tool body to suit type of 





Clean all surfaces to be joined 
(both recess and tip) with car 
bon tetrachloride. 


T 


© 


Cut strips of silver solder to con 


form to sides and bottom of car 





tip. 





Coat recess surfaces with flux. 
Lay silver solder in place, coat 
lightly with flux. Grind side and 
edge of tip and lay in place. 






we ©, = 


Heat tool bottom underneath re- 
cess, working up sides, till molten 
solder flows freely (Temp. 1275- 
1300° F.). While heating. the tip 
should be held in place firmly by 
a steel rod. 





bide tip. 





To prevent checking. cool tool 


slowly. burying it in asbestos 
mica or lime. Do not cool in 
water. 





Finish grind tool. honing razor 
edge on tip to .00S” radius to 
prolong tip life. 








Meehanite is ideal for tool shanks, milling cutters and forming tools. 
Futnished by Cooper-Bessemer, they are well-designed, properly 
balanced and carefully made. They are easy to finish machine 
They absorb vibration, eliminate tool chatter. They permit faster 
cutting because they dissipate heat faster and do not load up so 


fast. SEND FOR BULLETIN 53-T-2. 


Bessemer 





Cooper- 


CORPORATION 


Industrial Tool Division 


Dept. E. Mount Vernon, 


Ohio 
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Solve Your 
Problems 


5 
if 1 a 30” Heavy Duty Lathe 
with 13” Hole in Spindle 


Largs Helles Spindle Type 


Shop after shop is finding that it can do 


— 
\ many machining jobs better with a Large 
For Faster 


Hollow Spindle Type of HYDRATROL 


Production- | LATHE. In these shops, the results of in- 


stalling a HYDRATROL are invariably fast- 


j Better Work - er production, better work, lower costs. — 
; lower Costs! Maybe YOU can “do it better’ on a Small .... 18” up to 7 1/4” Hole 


HYDRATROL LATHE. Why not send us Medium ... . 24” up to 12” Hole 


27” up to 13” Hol 
<< 4 4 prints of your difficult, unusual or too- 30” = “a 14" “a 
costly jobs, for a specific, time-and-money- _. . 36” up to 16 1/2” Hole 








18” Lathe with 7 1/8" Hole in Spindle 





saving recommendation. (Standard type lathes, 16” to 36”) 


/ MACHINE COMPANY 


a 


MUTEAU AT GRAND * SAINT LOUIS (3): MISSOURI 
































This cylinder is 6 x 10 inches, with 
cushion on head end. 






























OF A PRECISION HYDRAULIC CYL! IDER 
? Prine 


Every Hannifin hydraulic cylinder has these features of 


Proved 
design and precision construction that promise easier ar impler 
application, long life without maintenance, and maximum utiliza 
tion of hydraulic power. 

No tie rods. This construction is simpler and stronger, and WS ree 


moval of an end cap without collapse of other parts. 


Universal end caps. Either end cap can be positioned independently 
for convenience in mounting and for simple piping 


Air Vents. Each end cap has air vent plugs on three sides 


Bored and honed bodies. All Hannifin cylinder bodies are bored and 
honed to exact size. This not only means a cylinder interior that js 
straight, round, and smooth; but one in which piston assemblies 
are interchangeable. If a replacement piston is ever needed it can 


be furnished, and will fit perfectly. 


Minimum Fiuvid Slip. Rermarkably low fluid leakage past the piston is 
assured by exact bores and close tolerances on the piston, plus the 
use of precision rings. 


Maximum power. Precision cylinder bodies and 
piston ring seal provide for consistent high 
efficiency operation with maximum usable 


power. 


types are available in a full range of sizes | toé 
inch bore, for working pressures up to 1500 lbs 
sq. in. Models are available with or without 
adjustable cushions, and with small diameter 
piston rod, 2 to 1 differential piston rod, or 
double end rod. 

Many special mountings and large size cy)- 
inders are also available, built to order. Write 
for bulletin 35 giving complete specifications. 


HANNIFIN MANUFACTURING CO. 


621-631 South Kolmar Avenue - Chicago 24, Illinois 
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RODUCTION PERSPECTIVES 


T.M. REG. BY THE BRAMSON PUBLISHING COMPAN 
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PRODUCTION: Washington expects 1944 output to come within 2 per cent of 
sched@aed volume of §67,300,000,000. This will be a gain of 14 per cent 
last year's $57,000,000,000 output....September war production came 

er schedule as a result of cutbacks and pressure on “critical*® hea 

le equipment programs....Monthly output, last reported at $5,450,000,000, 

t hit a pace of better than $5,600,000,000 to meet schedules. 
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[LOOK: War Department talk‘“on European war is pessinfistic. Pentagon brass 
ts are putting the heat on WPB, warning against overoptimism and too much 
onversion talk....New civilian goods production valued at $152,441,000 is 
under way in’ 772 plants under the “spot authorization" plan. Fewer than 50 
persons are employed in. 71 per cent of the shops resuming normal output. 


i¢ 
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V-E DAY: Defeat of Germany will release 4,000,000 workers from their war jobs 
.WPB's announced intention to revoke 350 existing controls and simplify 
ne remaining 150 when Germany folds would virtually end control over metal 
products and durable goods manufacture....Despite WPB Boss Krug's confident 
reconversion talk, his agency is split over a plan for resumption of peace=- 
time output. One school plumps for industry "quotas"; the other favors removal 
of all controls, allowing mantifacturers to fight it out for men and materials. 














nt in August and high again in September. Bulk of the new orders were for 
the heavy ammunition program....Manpower is the most serious industry prob- 
len, with builders struggling to maintain output....WPB is warning Bui iders 
to fill $120,000,000 in Russian commitments by next June 30. 





MACHINE TOOLS: Big news is the sharp rise in new business, reported as 26 per 





RECONVERSION ORDERS: WPB has approved $46,000,000 in unrated "“reconversion” 
machine tool orders. Builders have reported acceptance of onl 7,000 
indicating that $39,000,000 in orders are kicking around industry offices. 
Ninety per cent of the orders — 6,000 to 7,000 machines — are from the auto 
industry....General Motors postwar machine tool orders have reached a total 
of approximately $31,000,000. 

















POSTWAR TRANSITION: Many builders say that elimination of WPB ratings on all 

orders except military and a "few foreign" will not materially speed delivery 
of critical "reconversion" machines....Few builders will show postwar designs 
until after V-E Day. Few actually have designs ready....Startling news iS the 
builder's plan to help sell Government-owned surplus machines. 








SURPLUSES: Government-owned war-built machine tools earmarked as surplus are 
officially estimated to total 500,000 units....U.S. industry was using only 
1,000,000 machine tools in 1935....Complicating the problem is the British © 
threat to return nearly $200,000,000 worth of Lend Lease machines....5U 
machines that flattened the market after the last war numbered only 30,000. 











DETROIT: Ford has finally disclosed its postwar blueprint, revealed plans 

calling for the expenditure of $150,000,000 on plant expansion, machine tools 
and equipment. Two new branch plants will be built, one in St. Louis. Ford's 
promised low price model — 20 per cent below regular prices — has the competi- 
tion worried....Chevrolet moved nearer readiness for auto production with the 
purchase of 789 DPC machine tools. Price: $2,379,000, about 61 per cent of 
original cost....War-rejuvenated Graham-Paige is readying a “futuristic” 
postwar car, a new line of farm implements. 
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An ALL-PURPOSE TAP? 


. there ain't WO SUCH THING / 


Get, there is a tap for every purpose! Every material, almost every 
type of threading job, requires a particular tap or die built to do 
the particular job. 


Don't waste time and money experimenting when you meet new 
thread-cutting problems. The Greenfield Tap and Die Corporation 
maintains a complete staff of field men and factory engineers 
whose accumulated experience in all phases of thread-cutting is 
readily available to you. 


Fog ace on oat 
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Grinding 
Compound Angles 
on Forming Tools 


Ecsy to use formulas developed from long toolroom 








experience, save hours of cut-and-try, and assure 

holding cutting angles through continual regrind- 

ing. They can be applied to determine unknowns 
wherever similar compound angles may occur 


CHARLES L. HALL 


DODGE DIVISION 
CHRYSLER CORPORATION 





Author grinding forming tool according 


1944, by The Bramson Publishing to formulas for compound angles. 


PER GRINDING of compound angles on various There is no restriction in the manner in which the for- 
s of forming cutters, so that tools may be repeat- mulas are set up which limits their usefulness. Where- 
sharpened without changing the angle or form of ever compound angles must be ground which have the 
resents a problem of unusual complication—if proportions of those « | by the formulas, the formulas 
methods are applied. Actually, through the use are applicable. In addition to the presentation of the 
formulas, the job of setting up and grinding formulas for the several common cases illustrated in this 
ingles on the types of tools covered by the for- article, a practical example is presented, showing the 
t more difficult than that encountered in al- application with give! 
ol grinding operation. 
elopment of this method is the result of many From time to tim 
erience in the toolroom. Its value and practi- of compound angli ommon types of 
roven in its daily application in several shops will be published d to request formu 


method has gained recognition las on problems which cat them the most difficult 





determination 


forming tool 





Tilted Vee Clearance Angle-- Side Angles Equal 

ION to referring to the clearance angle on a form- 

ool, the formula for the tilted Vee with equal 

gles may be used in producing the corrected angles 

red spline gage, a beveled gear, or a fixture for 
angular hole. 


























rmula for determining the correct included angle 
maintaining a specified cutting angle in re- 
face of the tool is expressed as: 


rT < eosin b cot ¢ 


ere, referring to Figure 1: 
included perpendicular angle, 
clearance angle, 
corrected angle to dress on both sides of grinding 
1ee] 
lying the formula to Figure 1, the problem is to de- 
e the angle to dress the grinding wheel, so that it 
t a 60° Vee on cutting surface A, and so that angle 
remain 60° following regrinding of face. 
-half the included perpendicular angle a equals 
| its cotangent is 1.732; the tilted clearance angle 
ils 17°, and its cosine is .9563. 
x .9563—1.6563 
563—cot of 31° 7’ 15” which is the corrected 
dress the grinding wheel for each side. In grind- 
lamp the tool or fixture on an angle plate set up at FIGURE 1. 
ind grind both sides of Vee together. Tilted Vee clearance angle—side angles equal. 
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Grinding 90° Vee 
W" N ANY AMOUNT is ground off one side of a 90 
Vee, as in Figure 2a, the roll C drops in direction A, 
and moves over in direction B. Below are formulas for de- 
termining movement of roll C toward A and B, where D is 
equal to the amount ground off. 
Where one side of the Vee is ground 
! Dx .7071 
B D x .7071 
Where both sides of a Vee are ground equally: 
1 Dx 1.414 
Referring to Figure 2b, where a grinding wheel is 
dressed to 45°, the distance roll C moves down in direc- 
tion A and over in direction B equals one-half the dis- 
tance grinding wheel advances in direction A. 


. . T 
Grinding Any Vee 
ty FIGURE 3, which represents any Vee angle, one-half 
the amount ground off one side is multiplied by the 
cosec of one-half the included angle, shown as a, to deter- 
mine the distance roll C will travel in direction A. Where 
D equals the amount ground off, this is expressed as: 
D r 
A = x cosec,~ 


— = 


The distance the roll C will travel in direction B, where 
D equals the amount ground off, is expressed as: 


D 


» 


B 


1 
secant - 
9 
Referring to Figure 4, where a grinding wheel is dressed 
to one-half the included angle a, and advanced in direction 
A, the formula below determines distance roll C will 
travel in direction of A and B. D equals the amount the 
grinding wheel advances in direction A. 
D 


») ») 


Front Clearance Angle- 
Side Angles Equal 


te OF THE COMMONEST types of forming tools em- 
ploying compound angles is that which has a front 
clearance angle, with side angles equal. Determining the 
proper front clearance, so that regrinding the face of the 
tool will not change the form, is-easily done by applying 
a formula whereby the tangent of the tip up clearance an- 
gle is multiplied by the cosecant of one-half the included 
front clearance angle. The product is equal to the tangent 
of the front clearance angle. 
Referring to Figure 5, the formula can be expressed: 


tana X cosec 2 = tanc 
Where: 
a = tip up clearance angle 
b included perpendicular angle 
( front clearance angle 

Applying the formula to the dimensions in Figure 5: 
Tan of 8° tip up clearance=.14054 

Cosec of '2 included perp. angle (30°) —2.000 





























FIGURE 2a, at left. FIGURE 2b, af right 
Grinding 90° Vee. 








SIDE WHEEL GRIND 























FIGURE 3. Grinding any Vee 








GRINDING 
WHEEL 





























FIGURE 4. 
Grinding any Vee, with relation to grinding whee’. 
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FIGURE 5. 
Front clearance angle, side angles equal. 
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FIGURE 6. 
Front clearance angle, side angles different. 
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FIGURE 7. 
Schematic drawing to illustrate application of formula for 
grinding specified tip up angle on tool shown in Figure 5. 
Though sine fixture is recommended, size blocks or rolls can 
be applied by use of formula. 
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14054 x 2.000 28108 
.28108—tangent of 15° 42’, which is the. correct 
front clearance angle for this tool 


Front Clearance Angle-- 
Side Angles Different 


é DETERMINE the front clearance angle of a tool where 
the side angles are different, the same formula is ap- 
plied as where side angles are equal. However, an addi- 
tional step is required in calculation, that of adding the un- 
equal angles to obtain the included perpendicular angle 
which is divided by two 
Referring to Figure 6, the formula is expressed: 
b 
tana X cosec = tan « 
Using the dimensions in Figure 6: 
lan 8° tip up clearance angle =.14054 
4 of 30°+ 40° (included perp. angles 
Cosec of 35 1.743 
14054 x 1.743 24491 
.24496 —tangent of 13° 45’, which is the correct 
front clearance angle for this tool 


Tip Up Clearance 


—_ UP CLEARANCE, which is referred to in the prob- 
, lems to which Figures 5 and 6 pertain, is a common 
factor in the design of forming tools. It is the clearance 
angle which must be ground on the side angle of a tool to 
clear the work. 

To examine the method for grinding the 8° tip up clear- 
ance angle, the tool shown in Figure 5 serves where side 
angles are equal, each being 30 

The first step, as in grinding any of the forming tools 
shown here, is to be sure that the sides of the tool are 
square. The tool is then clamped on an angle plate at 
30°, and the angle plate is clamped to a sine fixture which 
is set up at 8°. This does not alter the 30° angle. 

If a sine plate is not available, it is a simple matter to 
set the angle plate up by the use of size blocks or rolls. 
For simple illustration of the formula, Figure 7 is a sche- 
matic drawing of how the problem may be solved. In this 
instance, the size blocks are unknowns, though rolls of 
known dimension might be used, in which case } would 
be unknown. However, using size blocks, with relation 
to a given position beneath the base of the angle plate, 
their dimension can be determined by multiplying the 
sine of 8° by the length of the angle plate base which is 
used in lieu of a sine fixture. Referring to Figure 7: 

sin ax b =< 

Or: 

sin 8 13917 

13917 x 2=.278 

.278 =height of size blocks which are inserted 1/16” 
from the end of the angle plate base, so as to tip up the 
angle plate 8 

In this case, 2” of the 2-1/16” base of the angle plate, 
was selected to serve in the improvised sine fixture, 1/16” 
being sufficient to hold the size blocks. If the angle plate 
has tapped holes in its sides, it is easy to obtain a square 
piece of stock with several holes in it to fasten the angle 
plate to the grinding chuck THE END 
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CARL EBERHARDT 


SHOP TOOL DESIGN DEPARTMENT 
THE WARNER & SWASEY COMPANY 


i. REACHING the peak of war pro- 

duction, emphasis was on volume. 
[he approach, was to set up entire 
production lines based on the se- 
quence of operations involved in meet- 
ing given schedules. 

That induced a somewhat rigid ap- 
proach that has stood in the way of 
handling jobs of limited volume. 
Now such jobs have become attrac- 
tive to many plants. They find that 
certain units of their production line 
could well be diverted to this type of 
work. But available jobs rarely ap- 
pear suited for handling on equip- 
ment that can be most readily re- 
leased. 

Che reaction has been that machine 
tools are somewhat lacking in flexibil- 
ity; that they are, by design, too near- 
ly “single purpose”. 

Subcontract war work in our plants 
provides several instances that would 
indicate that the flexibility needed is 
dependent on ingenuity in the design 
of special tools with which to adapt 
standard equipment for handling 
these temporary jobs. 

A somewhat extreme case may 
serve to illustrate. 

When we undertook a subcontract 
for machining watertight rotor hous- 
ings for shipboard deck winches, it 
became necessary to handle a diffi- 
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SPECIAL 
CUTTING HEAD 
Speeds 
Boring Mill Output 





Special cutting head is inished to a ete 
positioned onboringbor within a toleranc: 
in relation to interior minus .000” 
surfaces of cast steel 


rotor housing to be ma- \ job of this order w 
chined. Note position an extremely difficult 
of star wheel and feed = condition. if ndertake 

screw, which is actuat- <fandard boring bar equ 
ed by knocker to extend development fo one 


radii of tools used for 
generating face flanges 





cutting hea e( 














straight pr 
and recess. : 
Several of 1 
e 
performed | machine 
° se Td > i! ( T J] 
cult part of the operational sequence elve ae ate 
N ,) — : . of this head im y 
on a No. 42 Lucas Boring Mill. 
method of gaging the exte 





Specifications call for machining 


the sand cast steel housings to pro- Tough and fu 











duce 16-'4” diameter flange faces at In plan { he hea 
each end, with concentric inside diam- ‘he turret o! ithe, 
eters of 13-2” bored to a depth of arms providll ling 
4”, and finished to within plus 002”. cutting tools. Tools ar 
The outer edge is chamfered 1/16”. dial indicat nd a mast 

Two additional inside diameters of | block, as shown in Figure 2 t 
14-3/8” and 14-13/16” respectively, the exact radi t the 
are bored within the forward end, to each is intended ; 
serve as brush holders. A recess 1 Built into one of the arn 
1/6” wide is cut between them. wheel and feed screw wi 

Machining four stator pads inside a cam lift. When actua 
the housing represents a sizeable job knocker, the device extend 
of intermittent cutting. These are of the three separate « 

_— 
e 
; 
FIGURE 1. 


Cast steel rotor housing 
showing flange faces and 
stator pads which are 
machined in one setup on 
the boring mill. Note 
close tolerances. 
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ooling flexibility accounts for 
reed and economy in the grow- 
g number of short run orders 
hich typify this phase of war 
roduction. An example of how 
is done is told in this article on 
treamlining a boring sequence 


this arm of the head. 

the tools are used to generate 
nge faces. 

¢ the flanges, is a novel op- 

» undertake with the boring 

\ finish of the quality neces- 

provide the water-tight 

f the 2” face, however, could 

eld with a cutting edge of that 


ols, mounted at 45° angles 

ich side of the special arm, 

the flange faces at each end 

ast steel housing by facing 
ick-facing operations. As men- 

the tools are preset to posi- 

re mounting. Each contact 
knocker extends their radii 

| rate of .015” per revolution. 

en these two tools and on the 

me special arm of the cutting head, 

1 third tool is mounted perpendicular 
the axis of this boring bar. It 
likewise is preset and, through actua- 
tion of the star feed, cuts the recess 
necessary to separating the two sur- 
faces of different diameters within the 
forward end of the housing which 
serve as brush holders. Depth of the 
recess is accurately gauged by merely 








= 


High-speed tools, used at conventional speeds and feeds, 


produce fine finishes required in housing. 


counting the number of times the star 
feed contacts the knocker. 

Che other three arms of the cut- 
ting head receive the specially ground 
tools with which the remaining rough 
and finish operations are 
plished. 

For the intermittent cut of 19 
13/16” diameter required on the sta- 
tor pads, a’ high-speed steel cutting 
tool with 45° helix and 10’ top rake 
is employed. The finish feed rate is 
.020” per revolution. 

This application is in opposition to 
the currently growing practice of 
achieving a finish with such mediums 


accom 


- 


£ CHAMFER * | 
































is cemented tungsten carbide edges at 
high speeds and low feed rates. The 
same result is obtained, however, the 
finish on these steel housings 
1aving proved completely  satisfac- 


cast 


Ory 


In each of the operations accom- 
plished with this special head on the 
Lucas mill, the fact that a “built in” 
method is provided for gaging the 
work accounts for much of the time 
saved. 


As compared with assigning this 
job to a conventional 
(and which 
would have been inadequate for the 


sequence of 
boring bar operations 
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FIGURE 2. Tools are adjusted for setting in special boring head 
by means of dial indicator and master block. 


necessary finish of the flange faces), 
the operation is performed in one- 
half the time by the above described 
method. 

From this it would seem evident 
that ingenuity in the design of special 
tooling applications may be suggested 
as an effective approach to produc- 
tion problems of the sort that will be 


encountered with increasing frequen- 
cy during this interim period between 
the declining peak of war production 
and the onset of postwar output. 

For the new era, of course, machine 
tools incorporating functions specifi- 
cally adapted to the needs of that time 
will be available. 

THE END 





ELECTRONIC DRIVE 
Gives Old Machines New Life 


HEN it is impractical to obtain 
new machine tools, electronic 
control often provides old machines 
with greatly improved operating char- 
acteristics. The Axelson Manufac- 
turing Company of Los Angeles re- 
cently installed Westinghouse elec- 
tronic motor drives on three 30-year 
old Heald grinders, resulting in im- 
proved precision finishing; vibration- 
free, stepless, speed control over a 20- 
to-1 speed range; and better working 
conditions. 
The electronic drive is a simple 
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unit, consisting of an electronic recti- 
fier to change alternating current to 
direct current, plus a d-c driving mo- 
tor with stepless speed controlled by 
a potentiometer in the push-button 
station. . 

At the Axelson Manufacturing 
Company, problems in machining 
hardened pump liners were augmented 
by specifications which require a 
finished tolerance of .001”. The vari- 
ation in liner sizes and materials used 
required grinding speeds over a wide, 
closely regulated stepless range to se- 





cure the desired tolerance and {jp 
This stepless quality in s 
tion permits the operator t 


; 3 : ~~ c ie 
right speed for size of ho ° 

to be finished and grade it of 
wheel. Having exactly the righ 


speed helps to eliminate vil 
chatter marks in the work 
straight, true, round hole 


SAVINGS IN SPACE AND Time 


In addition to the advantages gain. 


ed by providing stepless adjustable 
speed over a wide range, physical aq. 


vantages were gaimed in the new lay. 
out of the machine. The three gring. 
ers were re-set on a 35° angle witha 
saving in floor space of about one 
third. Removal of all overhead pul. 
leys, belts and shafting resulted in jz 
creased safety, improved illu 


and elimination of vibration. The 
time study department at Axelson re 
ports an appreciable saving in setup 
time due largely to better lighting 


plus less complicated contr 
speed changing apparatus. 

The machinist can pre-set work 
speed either before starting work 
change speed while the electric motor 
drive is running. Since the speed 
change can be made smoothly, this 
can be done without danger of spoil 
ing the work in process. 


SPECIAL ADVANTAGES 


Electronic motor drives can be com- 
pared roughly to the common vari- 
able voltage adjustable voltage drive, 
since a wide speed range is obtained 
and it operates from an a-c power sys- 
tem. Here the similarity ceases, be 
cause the electronic drive has many) 
advantages not found in conventional 
adjustable voltage drives, including 
(1) regulation that is effective in 
maintaining a constant motor speed 
with wide changes in load; (2) limi- 
tation of motor current to a definite 
maximum safe value; (3) speed con- 
trol rheostats so small that they « 
be built into a push-button station 
and (4) circuits that are readily 
adapted to coordinate with usual con- 
trol functions. 

The electronic drive consists of four 
essential units which are (1) a shunt 
wound d-c motor, (2) a grid control 
led thyratron rectifier, together with 
the necessary auxiliary contro] tubes, 
(3) a separately mounted transform 
er, and (4) a push-button control 
station with speed control rheostats 

THE END 
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Flame Hardening 


Blan king Dies 


LIN MAGER 


OPMENT AND RESEARCH GROUP 
P AIRCRAFT, INCORPORATED 


AND SPEED of fabrication 
he principal requirements 
cing and piercing dies for 
parts. Searching for meth- 
et these needs has led to the 
pe of construction. Thin die 
wever, tend to warp during 
by*conventional means, 
excegaive time losses in grind- 
hardening. 
large diéS where sectional con- 
n is used, grinding and fitting 
steels after hardening is neces- 
y. To avoid this, and to conserve 
steel, the practice of flame hard- 
he cutting edges of plain car- 
teels has been adopted. 












































QUENCH 
SACKET 


FIGURE 1. Cross-section of water 
jacket for quenching tip. 
hardening employs the 
ylene flame as a heating me- 
surface hardening. Unlike 
dening, it produces no chem- 
ze in the composition of the 
as addition of carbon or 
to the surface of the steel. 
small portions of the sur- 
given time, 
negligible. 
success- 
e hardened when the car- 
tent is above 0.35 per cent, 
It obtained in the 
40 per cent and 0.70 
t. Lower content 


treated at any 
d distortion are 
irbon steels can be 


s being 
etween 0 


carbon 
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does not provide adequate hardness 
while higher carbon content requires 
a great deal of care in hardening to 
avoid surface checking or cracking 
The die surfaces should be free of 
scale and decarburized zones; and 
surface imperfections, such as pits, 
seams, and 
avoided, since they will usually cause 
cracking during hardening, or failure 
of the edge. The die steels can be 
completely finished, fitted, and 
fastened in place before hardening, 
thus making possible considerable 
savings in grinding and fitting. 
Hardening is done with the blue 
cone of a slightly oxidizing oxyacety- 
lene flame. To avoid the long flame 
of the welding blowpipe a multi-ori 
fice tip, similar to a cutting torch tip, 
is used. This applies a temperature 
of about 6300° F to the surface of the 
steel and heats it considerably above 
the critical temperature, increasing 
the austenite grain size, which has an 
effect on hardenability similar to that 
of adding alloys. Proper quenching 
will then impart to the steel a high 
surface hardness and wear resistance 
comparable to case hardening. 


blow-holes should be 


REQUIREMENTS FOR COOLING 


The quenching procedure is ex- 
tremely important. The success of 
the quench is determined within the 
first few seconds of application. If 
the cooling rate does not exceed the 
critical rate at any one point, marten 
site will not form at that point to 
produce a soft spot. Consequently 
extremely rapid surface cooling is 
necessary, which for 
can be provided by water. 
the method of flame hardening whict 
submerges the steels in a tank of still 
water does not provide this rapid cool 
The flame tends to heat the wa 
ter, constantly reducing the rapidity 
If the cooling rate of 
is taken as 1.00, the 
cooling rate of water at 122° F is 0.17, 
and at 166° F it is 0.05 (American 
SOC lety for Metals Handbook, 1939 
Edition, Page 329). A 


flow of water must be used at about 


carbon steels 


However, 


ing. 


of the quench. 
water at 65° F 


constant 


Flame hardening torch, front view, 
showing water hose, quench jacket, and 
removal of pressure handle from stand- 


ard cutting torch. 
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Facilitating thin die construction, flame hardening is 
recommended to prevent warp, save grinding to size. New 
design flame tip includes water jacket to permit careful 





control necessary to highly important quenching operation 





Flame hardening torch, closeup, 
showing water quench attachment. 


65° F and in sufficient volume to pro- 
vide heat-removing capacity. 

For flame hardening straight sec- 
tions such as shear blades or brake 
dies, proper quenching can be obtained 
by placing a horizontal, perforated 
tube directly behind the heating tip 
and piping tap water to it. 


QUENCHING JACKET ON TORCH 


When hardening the edges of a 
blanking die of irregular contour 
with this arrangement, the operator 
must move around the die or rotate 
the die to keep the quench behind the 
flame. To avoid this lost motion, 
the author has designed a quenching 
jacket that can be applied to any cut- 
ting torch tip and provides adequate 
quenching at any position of the 
torch. An enlarged scale section of 
this jacket is shown in Figure 1, and 
the accompanying photographs show 
the jacket and its application to a 
standard cutting torch. 

Flame hardening SAE 1055 steel 
by this method produces a hardened 
about 550 Brinell for a 
distance of .250” to .375” back from 
the cutting edge. Examination of a 
cross section through the edge of a 


surface ol 
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Northrop photos 


die steel .250” thick shows a total af 
fected depth of 135”. At the top is 
a thick layer of austenite, below it a 
zone of martensite .075”-.095” thick 
and below that fine pearlite and fer- 
rite. In operation, the austenite 
cold works to martensite, with con- 
sequent increase in wear resistance. 
There are no sharp lines of demarca- 
tion between the zones, transition be- 
ing gradual. Thus there is no pos- 
sibility of the hardened surface 
“peeling” or chipping off. 


COMPLEXITIES OF OPERATION 


Successful flame hardening depends 
on the temperature of the zone being 
hardened. Applying the flame too 
close to the work or for too long a 
time will result in a burnt surface or 
in overhardening and subsequent sur- 
face checking. Rules for speed of 
tip travel and height above the work 
ing surface cannot be given because 
of the many variables involved. Much 
depends on the operator’s ability to 
judge temperature accurately by the 
color of the steel. Normally, 
factors make close visual color de 
termination difficult. First, the tem 
perature rise is extremely rapid—up 


two 





Side view of flame hardening torch, 
showing water hose attachment. 


to 40° F per second; and second, the 
color of the steel is obscured by the 
flame envelope 
can be largely « 


This second factor 
yvercome by providing 
the operator with purple lenses for 
his glasses which eliminate all colors 
but the reds and thus nit him to 
see through the flame envelope and 
note the color of the steel 


per! 


SPEED IS MAIN ADVANTAGE 


With a little practice any exper: 
enced welder can turn out consist- 
tent, quality work with this method 


Its principal advantage is its speed 
the time required to flame harden 
being only a fraction of that required 
for the furnace method. Another 
advantage is that die steels can be 
completely finished and fitted before 
hardening, and the flame hardening 
process will leave a clea oth 
surface ready for use, saving consid- 
erable grinding and fitting 1 

While this method has been devel 
ped for plain carbon steel thin 
dies, it can be extended t vith 
certain alloy steels for hig C 
tion dies—a suggestion for ling 


up tooling for reconver 
[HE EnNp 
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Precise Tooling 
For a Precision Product 


ere Division of General Motors Corpora- 
tion began mass production of two-piece hollow steel 
propeller blades at the start of the war in a new plant. It 
had suffered the conventional difficulties in obtaining ma- 
chine tools and in training men to operate them. But the 
story of their production success, as it is recorded in pres- 
ent day results, involves far more than these obstacles 
which faced most war industries. 

Production-wise, a propeller blade does not have a be- 
ginning or ending. Linear measurements are practically 
non-existent. Yet it must be produced to a fineness that 
is usually described as being “on the button.” 

The plant produces blades, hub, and small components, 
which with certain items supplied from the outside, it as- 
sembles for installation in several fighter planes and bomb- 
ers. The blade is made of two components, the main 
part being a machined forging to which a pre-formed sheet 
is brazed. The forging includes the shank or root end, 
the flat face, an inner longitudinal rib and reinforcing sec- 
tions along the leading and trailing edge. Between the 
rib and edge sections are cavities which are machined out. 
The rough forging which is SAE 4340, weighs 190 pounds. 
More than two-thirds of this metal is removed in machin- 
ing processes 


PIONEERING METHODS 


Though not as difficult to produce, the propeller hub 
imposed problems which caused machine tool manufactur- 
ers to pronounce it the toughest which had come to their 
attention. It is machined from an SAE 4340 forging to 
precise dimensions. 

Reviewing their experience in developing techniques 
and methods for the manufacture of the blade and the hub, 
this company’s production engineers will say that they had 
to pioneer a brand new manufacturing method for a prod- 
uct that no one knew anything about. There is a basic 
method which is correct today, however, and they have 
established it. Aeroproducts management has introduced 
machining methods of such accuracy and efficiency that 
hand grinding time has been cut from 30 hours to 6-Y, 
hours, and there are signs of whittling it further. 

Smooth and steady flow of work can be attributed to the 
attention paid to every detail of each process with regard 


to establishing an “abc” routil for each 


Process specifications must be foll 


ved rigidly t 


production, as scheduled for required outp 
economical for the machines, tools, and fixtur 
Process specifications contain full information : 
the materials required, such as coolant, hand gages 


cutting tools, and a schedule for maintenance 
setup, operation of equipment, depth of « 


feeds, are all included in proper order of exec 


FLEXIBILITY OF TOOLING 


Perhaps the most amazing aspect of the overal 
concerns the flexibility of equipment which has 

the attributes of special purpose design, yet handles sey 
eral product sizes and shapes. Though jobs deman 
same processing, in the same sequence, there are e1 
variables so that no plant would be criticized for settin 
up separate lines. In this instance, where single line mass 
production has been developed to a high degree of effi 
ciency with roller conveyers feeding successive 
of equipment, an outstanding job of production engineer- 
ing must be recognized. One further tribute must be paid 
to the accomplishment. 
to obtain the benefits of machining for interchangeabilit 
yet to a limited extent each blade must be custom-produced 
to obtain balance which recognizes differences in distr 





ttary 
? Ties 
LL tere 


Processes have been engineered 


bution of mass. A variation of .001” in thickness of the 
thrust plate involves 100 ounce-inches of material. In- 
genious staging of operations, whereby tempora! 


ances are struck, each narrowing the margin for cleanu 
toward achieving final balance, accounts for the success 
ful development. Obviously, the establishment of ma 
terial removal limits for each operation is also an im, 
ant factor. 

All in all, the story is best told in a descriptior 
duction operations. Though it concerns a highly specializ 
product design, there are ideas which are applica 
broad cross-section of the metal working field. Typical are 
the use of planers for highly accurate contour forming 
profiling, and the development of a brazing process w! 
joins the pre-formed camber sheet to the thrust-membe! 
involving approximately 120 square inches of surface on 
each component. 


SPECIAL FEATURE BY THE EDITORS 
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BLADE FABRICATION 


POUND thrust-member forging, 70’ long, is 
ed from the supplier without locating bosses 
ds to processing. Roughly, one side of the 
forms to the “flat” outer side of the blade 
ide consists ‘of large relieved surfaces, separ 
longitudinal rib and edges, representing the 
the hollow blade. 

) consists of determining where to begin by 
dimensional centers which will be used in 
ind of stock thickness to 
forging comes within limits specified. Special 

A necessary tolerance is pet 
dimen- 


checking learn 
this operation. 
suse before the blade is finished, new 


nust be allocated in correlation with the 


are determined by aligning the blade between 

lug pins set in parallel angle plates which are 

a surface plate. Each angle of the blade pitch 

vertical row of two or three pins, with each row 

‘ station. When opposed pins are advanced 

termined positions, the space between represents 

red thickness of the forging at a particular location 

The outer faces of the bushings through which 

slide are stepped, the difference in the two sur- 

talling the tolerance allowed. The pin is in prop- 

ition wher advanced so that its end lies within the 

Naturally, adjustment of pin is permitted within 
erance indicator. 


ESTABLISHING CENTERS IN FORGING 


blade is suspended between the angle plates, the 
t end resting in V-blocks and the lower edge supported 
i knife edge. A clamp at the shaft end can be ad- 
isted to permit changing the angle of the blade with re- 
spect to the shaft axis. Linear adjustment is obtained by 
ng the V-blocks and knife edge through a worm gear 
echanism 

lhe blade is first adjusted to locate firmly against two 
solid buttons which form a line representing the 36” sta- 
tion on the blade—the only location on the entire contour 
wherein the rib is at right angles to the thrust face. Plug 
pins facing the inner or camber side are then advanced 
igainst the rib and cavity surfaces, and the blade is piv- 
| around the 36” station until all check as 
Pins are set to afford every advantage 
n controlling the more difficult machining job of develop- 
ng the inner side of the blade. Thus the heaviest stock 
il, within allowable limits, is consigned to machines 

ng the outer side. 
When the angle and curve of the inner side are checked, 
lug pins are advanced against the outer side to check stock 
ess. If the checking process indicates warp or 
slight distortion can be corrected in a press opera- 


stations 


ely as possible. 


When the forging has been correctly aligned in the fix- 
clamps are tightened and holes are drilled in the 

shank and tip to indicate initial machining centers. The 
drilling operation is performed by two single spindle drill 
presses, mounted horizontally, at each end of the checking 


iixture 


the first machining operation consists of turning down 
the hub root, or shank, of the blade, and turning a wide 
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ange known as the cuff ring becomes a locating 
urface for following operations. 

Che cuff ring is located with reference to the 36” sta- 
tion used as a reference point in checking stock thickness. 
\ steady rest at this station serves to hold the 70” blade, 
igainst a tendency to whip, and has resulted in increasing 
\ standard lathe 
has been adjusted so that the center line for turning is 2” 
Because the cut taken on the root 


progresses through the fairing of the blade edges to the 


turning accuracy from .010” to .002”. 


higher than normal 


constant diameter of the root, contour control is required. 
\ cam controls hydraulic actuation for the position of the 
cutting tool. 

Most interesting phase of this operation is that carbide 
tools are used to perform an intermittent cut of rather un- 
usual proportions on the edge of the blade. The opera- 


Contour milling plan-form on blade forging, one operation. 























tion begins by turning a diameter of 9”, or a perimeter of 
approximately 30”, though only two or three inches of 
surface are presented to the cutting tool. Where high 
breakage had resulted from this operation, 110 pieces are 
now machined, and the tool is taken off only for grinding. 
Selection of the proper grade of carbide and provision of 
a chip breaker solved the problem. 

The second machining operation consists of milling the 
edges of the forging to develop the plan-form of the blade. 
The part is passed between cutters mounted on vertical 
spindles, and it progresses so that the parallel edges are 
always perpendicular to the table at the point of cutting. 
Spindles are advanced in and out in conformity with speci- 
fied contour. Onecam controls the angle of the blade, and 
another controls spindie travel. 


A 3” hole is next drilled in the root to a depth of 16”. 
The hole ends in a cone which must be located concentric 
with the blade edge within .020”. Drilling a hole of these 
proportions in the tough forging requires a stepped opera- 
tion. In this instance, available horizontal lathes were 
converted to the job, five of them being set up to perform 
the series of operations. The work is held stationary on 
the tables and advanced to the tools which are revolving 
in the lathe headstocks. The tool devised for the opera- 
tion is a “spade drill” which actually performs an internal 
turning operation. It is a two-bladed cutter, stepped 
from a point to full diameter. A heavy flush of coolant 


= 7 i 
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washes chips out of the hole 


The tool is held in a “‘boring which 
able length, both with respect t fferent : 
and to offset differences betwee e cuff ri 
cation and the root end. In one of the ops 


stepped facing tools mounted in the head ar 
ing bar, combine with the drilling operatior 


hub end down to a specified distance from tl 
Operations are balanced to eve stock ret 

lathes were converted for simplific tuatior 

were removed, and the frame end was set 


the hea 


The end of the blade is centered 


block to supply required rigidity { 
moval. 


} 


stock which travels in V-rails mounted or 
for alignment purposes. 

Planing operations are perhaps the 
the machining jobs. A detailed de 
nique is warranted because of the tal 
curacy to brazing operations. The msist 
metal to produce specified contours by means 
lic duplicating mechanism. In the master 
setup, the follower consists of 2! liameter 
master must be developed or modified t 
differences between the axis of the followe 


single point tool is set, and the perimeter or 


wheel. Parts are planed two at a time. Up 





action of the follower actuates a piston which ope 
closes ports in the hydraulic system actuating th 
fall of the planer head. 
Improvements in the direct hook 
lower and valves for rapid porting of 
lic system have shown 
greater sensitivity has speeded reaction in the 
fall mechanism on the planer, permitting 


» between 
fluid in the 


two distinct benefit 


in table travel. Where 18 feet per minute was 
used, speeds of 40 feet have proved ctical 
mentation. Second, increased sensitivity has 


use of much lighter pressures in the valve and 


combination. One benefit of this has been the 
non-metallic, cast masters which tended to bre 
under previous pressures, which ran as high as 7 
but are satisfactory under present 20 pound pr: 
Planer tools and follower rollers are designed 


same radius to provide perfect reproduction. 
Each time 


ee iy d 


changed, their sp! 


tools or rollers are 
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spread gages. Because this relationship is 
planer operation is not permitted if there is 

n the clapper box. 
ng the flat side of the thrust member forging, 
located by placing the cuff ring against a block 
\tening centers. A magnetic chuck is used to 
alignment of the work on the planer table. Heli- 
at regular stations can be pivoted to meet blade 
viding full support, and to obtain proper levels 


ber of cuts which are taken depends upon the 
stock to be removed. Excess over a specified 
16” is marked on the blade at the time of check- 
kness of the forging. A bridge template, with 
illed, is used to check metal removal require- 


\ um of two rough cuts and one finish cut is taken, 
feeds amounting to .050” for rough cuts, and 


finish cuts. Depth of cut is gaged so as to leave 
plus .010” minus nothing) after the first rough 


040” (plus .005” minus .005”) after the second 
ut. Cutting stroke is between 37 he 37) feet per 
New tools are installed for the finishing op- 


VISUAL INSPECTION OF CONTOURS 


Visual inspection of the work includes use of bridge tem 
lates at stations 3” apart. Rather rigorous contro! is 
nposed on the use of templates and on their maintenance. 
Tolerance of contour as checked with igre cannot 
exceed .008” per inch chordwise, .008” per 3” longitudi- 
I ally 

With the planing finished on the thrust side, the blade 
s moved to a second machine for planing of the cavity side. 
\t present, only the ribs, or brazing surface, are machined 
m planers. Changes are now underway to permit plan- 
ing of 75 per cent or more of the material in the cavities 
\ change is also planned for streamlining work holding 
methods. At present, the thrust side is bolted to a fixture 


for planing and for the profiling of the cavities. This 
necessitates soldering bolts to the thrust side, mounting 

the fixture, and tightening nuts down over the bolts. 
\ magnetic chuck setup will permit easier handling 
thereby 


he work from one machine to the next. 


OO a - 
ican i, ade 





eliminating the heavy holding {fixture 

Rib surfaces are planed in much the same manner as is 
the outer surface. Roller conveyers feed the work to the 
vattery of planers set up to perform this operation. The 
master is developed with respect to the camber side of the 
blade, the follower passing over the entire surface. How- 
ever, because only the ribs and supporting edges are ma- 
chined, the tools do not cut during the major portion of 
the stroke across the cavity surface. 

Che projected planing of the cavities, mentioned above 
is highly practical for two reasons. First, the tools are in 
motion the same as they would be were they cutting 
through their entire stroke, so that no additional machine 
time will be consumed. Second, the surface resulting 
from planing is superior to that produced by conventional 
profiling machines. Less hand grinding to finished di- 
mensions will be required. 

In the root end of the blade, however, contours are too 
sharp for accurate application on the planer, so that pro- 
file milling will still be required. 

Because the planer master cavities are designed to the 
specifications of the shortest blade produced, profile mill- 
ing is also required to finish the ends of the longer blades 
Here the proportions of handling and movement of equip- 
ment are weighed. The masters weigh 2200 pounds. 
Che problem is one of changing masters for each blade, or 
removing more metal on some blades in the profiling op- 
eration. One more variety of job consists of profiling 
under cuts at the root end of large-sized blades to lower 
the weight of the part. This is a standard profiling op- 
eration, on a 3- spindle duplicator 

Profile-milling of the cavities is performed on 3-spindle 
equipment (similar to the single spindle equipment used 
in die shops,) incorporating the use of two masters, one for 

Though cast 
iron masters were first developed, these have been replaced 


depth control, one for contour development. 


when worn with a saath. 
With rough machining finished, the blade is marked 
with a skeletor 


template to indicate six points in line at 
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each of 1 tations his is followed by drilling holes at 


each point to a depth which represents the difference be- 
tween the machined blade and specified thickness. An 
ingenious fixture has made this operation semi-automatic 
insofar as gaging drill depth is concerned. 

lhe blade rests on the thrust side, the section directly 
under the drill press spindle being supported on a pin which 
is raised to pre-determined positions so as to set the dis- 
tance between the cavity side and the drill spindle, thus 
establishing the depth to which the drill will penetrate. 
Che pin is rotated around a threaded spindle to these po- 
sitions, each position being correlated with a particular 
station on the blade. 

Rotation to each successive position with each shift of 
the blade from the root end to the tip, raises the blade so 
that holes are drilled nearer to the camber side indicating 
less thickness. Handling of the work is facilitated by 
supporting it in a sling hanging from a monorail conveyer 


HAND GRINDING FOR FINISH 


When holes have been drilled to proper depth at nearly 
80 stations or points, the blade is ready for grinding to 
correct depth. By obliterating the drill marks, the op- 
erator knows that he has produced a blade of proper thick- 
ness within the limits set for this stage of the operation. 

With the thrust side of the blade ground to a semi-fin- 
ish specification, the cavity side is ground and polished to 
dimensional and finish specifications. Contours are check- 
ed with templates. The hand grinding process includes 
the use of hard wheels to remove tool marks, with soft 
wheels serving to finish the surface. Because of the limi- 
tations of developing accurate dimensions by hand grind- 
ing which can be checked only by templates, the import- 
ance of accurate planing is obvious, particularly on the 
rib and edge surfaces which must mate perfectly with the 
camber sheet if a perfect joint is to be obtained in the 
brazing process. 

In brazing the camber sheet to the thrust member to 
form the two-piece steel propeller blade, Aeroproducts 
production engineers have made broad strides in a field 
which is becoming increasingly important to mass-manu- 


facturing. Important factors whic! 





ful development re the preparat 2 
application of brazing metal, desig 
brazing atmosphere, and applicat 
joints. 
The camber sheet. which is roll 
4340 used in the forging, is formed t re 


in a series of operations including bla ng 
and hot forming. After pickling, the 
polished to finish specifications 

Mating surfaces of the thrust met 
sheet (on the thrust member, these are the | 
and supporting edges) are prepared fo 
blasting with the cavity surfaces masked. G 1" 
erves to effect bonding of the sprayed meta ear 
the metal surfaces preparatory to brazing. (| 
to protect cavity surfaces because fatigue re 
be lowered in that the part has not been hea 

Departing from customary methods of appl 
for the braze, Aeroproducts process engineers | 
omy of movement and improved quality in the 
spraying copper on the mating surfaces. T] 
the application ranges between .006” and .01 

Development of a brazing fixture required 
study and experimentation. The equipment ii 
has resulted from the application of the 
ence and ingenuity of several individu: 


consists of upper and lower shells which contaii 


f 


conforming as perfectly as possible to the outsids 
of the blade which is sandwiched between the halves 
Problems of design included provision of a heat ri 

alloy, reinforcement against warping or cracki 1 at 
plication of pressure required for a good brazing joint 


ee) 












































roblem of finding an alloy was solved with a 20 
nickel, 25 per cent chrome casting. The test of 












et prac ility was made largely in experimental casting 
al If the fixture came out of the foundry straight and true, 
2 it was probable that it would not suffer unduly in the braz- 
of ng furnaces. The same test was applied in designing 
the fixture. Corrections in placement of structural ribs 
and masses to offset distortion were determined by the 
condition of the trial fixtures when they were removed 
* from the foundry sand. Distortion of 4” from end to 
end is permitted in the brazing process. 
7 Successful brazing demands a full bearing or contact in 
, holding the machined forging and the camber sheet firm- 
, ly together (emphasizing the importance of accurate ma- 
R chining). It also demands tight joints, extremely tight if 
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BRAZING THE PROPELLER BLADE 





Design of the fixture used in brazing the propeller blade 
provides for development of extremely high pressure on 
the joints by means of clever attachments to the fixture. 
The attachments operate solely under the expanding and 
contracting actions produced by changing temperatures. 
They consist of links which hook over ledges on the upper 
half of the assembled fixture, and are slotted to fit over 
curved projections on the lower half. Under 10-ton press 
pressure on the fixture, the links can be fitted only par- 
tially over the curved lower edge of the projections, and 
hang outwardly at an angle. However, under brazing 
heat, the links quickly expand, permitting them to drop 
entirely over the projections, and hang vertically. When 
the fixtures leave the brazing furnace, blasts of cold air on 
the links contract them so that the fixture halves are pulled 
together with even greater force than was exerted under 
The entire inner part of the fixture is still at 
brazing heat, so that joining is completed under the most 
favorable circumstances—high heat and extremely high 
joining pressure. 

Other details of fixture design include use of asbestos 
rope directly under the brazing surfaces, as well as sheets 

| asbestos between the fixture and the parts. Such pro- 
vision affords a slight give and take so that pressure is 

vened out in the event that the part or fixture warp slight- 
in pre-heating. It also permits increasing the pad 
ightly where a close joint is not obtained under press ac- 
This is done by slipping extra thickness of asbestos 

nder any opening indicated by a .010” feeler gage. 
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the press. 















Fixtures rest on skids which move along a roller con- 
vever from the assembly station to the press. The press 


consists of four rams with plates on the bottom of the rams, 
applying equal pressure along the entire top surface of 


the upper half of the fixture 

A continuation of the conveyer leads directly to the 
furnace door and a modified conveyer there takes the 
parts in lots of three through the heating cycles. Two 
preheats of 40 minutes each and a 10 minute brazing heat 
at more than 2000° F complete the process. Fixtures 
are conveyed through the 140-foot furnace on rollers 
which maintain a back and forth movement so that total 
travel is considerably more than would be required to tra- 
verse the furnace length. Reason for this is that slow 
movement would maintain the fixture weight on one side 
of a roller for too long a period, and the roller would quick- 
ly bend under the load at the high heat which the electric 
hydrogen-atmosphere furnaces develop. As a_ further 
precaution the fixtures are lifted off the rolls in the braz- 
ing chamber during the soak period, to prevent the rolls 
from sagging. Brazing gas consists of 12 to 15 per cent 
hydrogen, and 10 to 12 per cent carbon monoxide. Carbon 
dioxide is held to less than one per cent, and water vapor 
to zero dewpoint. 

A short run through a cooling hood leaves the fixture 
and parts cool enough to be handled. 

Ninety-six per cent of the brazed blades pass an inspec- 
tion which includes tapping with a ball peen hammer to 
sound the joint, hydrostatic test, and probing with a feel- 
er gage. This percentage also includes blades which pass 
through heat treatment without indication of poor joints 
which are exposed by discoloration. 

Following inspection, the parts are ground for clean- 
up prior to heat treatment. Carburizing at temperatures 
above the 1475° critical is followed by quenching in siz- 
ing dies at 500° under 140 tons pressure (800 pounds psi). 
The blades are placed in the dies, plugged at the root end 
with a valve, and inflated with nitrogen gas to a pressure 
of 75 pounds per square inch while red hot. Any warp- 
ing or twisting in brazing or carburizing is corrected in 
these quenching dies which serve to cool the part rapidly 
to a point below the critical, yet still provide sufficient 
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SECTION A-A FRONT VIEW 
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Planer tools, used in profiling the blade, 
duplicate radius of follower. 
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Follower used on hydraulic attachment 
for planer profiling device. 
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heat for the forming or sizing process. Six presses are op- 
erated from a central hydraulic unit to maintain produc- 
tion 

Blades are drawn at approximately 1070°, slight vari- 
tions depending on the heat experience. The objective 
of treatment is to produce a part testing between 28 and 
32 on the Rockwell “C” scale. 

With a plug in the root end of the blade, the parts are 
pickled under five pounds internal pressure. This means 
is sufficient to assure no leakage of acid into the inner sur- 
laces, 


Before final machining is performed on the outer sur- 
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faces of the blade, a minimum of hand work 
“bump out” small irregularities. Further 
for final machining consists of establishing ns 
which will respect the mass center of the blade 
the dimensional center. Thus machining w i 
mension into conformity with the balance of 
Mass cénter is established simply by balanci: 
on a horizontal axis. When balanced, a | 
which respects the mass center, is clamped ont 
A second point on the centerline established ii 


the blade is drilled into the tip. The part is t} a 
in fixtures for final machining of the root end » epeies 
of automatic lathes, including turning the O - 
the I. D., and producing a finished tapering co1 “ 
bore. In this last operation, tool actuation has 

plified, a cam control raising and lowering the g bar 
through simple drawbar linkage. Previously 
complicated mechanism was employed to expand 

tract tools set at cross angles in a hollow exter: 

the spindle. The difficulties in holding tool 

accurate cutting are obvious. 

Though the mass center has been changed w hes 
machining operations, it conforms more closely to the new 
dimensional center which is established than it d the 
old center. Finish grinding, preceded by careful bala: 
ing, brings mass and dimensional centers so clos¢ 
remaining off-balance can be corrected by the ad 
a slight amount of weight in the hub, to one side or the oth 
er, and by grinding either side of the tip. However, befor 


this is done, the interior of the hollow blade is grit 
to remove fillets which may have been produced 
brazed joint, and the balance cup which carries weight 


for the finish balance is installed. Grit blasting 


by lowering the blade over stationary nozzles which | 
ject grits directly at the joints. Ricochet of the grit h 
a beneficial scouring action on the remaining s\ 





SEALING THE BLADE 


The interiors of the blades are \ 
heating under infra-red lamps at a temperaturé 


380° for a period of eight minutes. While still | 
proofing solution is applied to the inside, the heat serving 
to set the solution. The balance cup which seals the 
blade is quickly installed by pretinning the inner 


of the root, placing the cup by setting the root cavity 
a fixture holding the cup in inverted position. By appl 
ing a pre-determined pressure, cups are forced into a po 
sition of meeting equal resistance, and thus secured 
Final operations on the blade consist of perfecting ba 
ance by a compromise between metal removal by gt 
and adding small amounts of metal to the balance 
the root cavity. Actual balancing operations are per 
formed on a pendulum fixture and on a device in 


ing scales which measure inch-pound entricit 
the longitudinal and transverse axes 

Final metal removal includes a series cente 
internal grinding operations to finish ot end 
blade is mounted in a shuttle which provides cla 
cylindrical surfaces for supporting rollers in cer 
work. Installation of the blade in juttle 
correlation of the mass center of the blade with the 
sional center of the shuttle This is achieved by 


ing a scribed center in the tip with a tell-tale marl 


shuttle center and aligning the root « the shutt 
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tors. 
1y also be ground from the sides or tip in ac- 
with indications noted in balancing. Addition 
ead to the balance cup is quickly and accurately 
ied by pouring weighted amounts into marked 
f the cup as indicated. 
¢ final grinding of the root end, one further 
operation is performed consisting of drilling 
holes for assembly to the propeller hub parts. 
f a close concentricity requirement, this opera- 
ecessarily dependent upon final establishment of 
O. D. Clamping to the O. D. for concentricity 
he 42” station for location, the fixture provides 
tiple drilling. Holes are drilled to lineup in as- 
vith only .0005” clearance with the dowel pins in 
The entire torque of variable pitch action dur- 
: revolution is borne by these dowels which refer 
to the hub mechanism. 


In final inspection, every dimension of the blade is 
checked and recorded in a folder which accompanies the 
blade. Thickness is checked by measuring the frequency 
of an electrical current traveling through the blade walls. 
This instrument is called a Soni-gage and was developed 
by G. M. for this operation, as no commercial instrument is 
available. This instrument measures thickness from one 
side of metal and works on principle that the frequency of 
vibration is a function of thickness. Magnaflux tests 
check the material. With the addition of a threaded band, 
or circular nut, and plating, blades are ready for assem- 
bly. In their final dimensions and balance, with the nut 
installed, they are interchangeable. 


HUB FABRICATION 


OSE LIAISON between product designers and produc- 
tion engineers has resulted in high output of three 
f propeller hubs, as well as a maximum of produc- 
onomy. From rough machining on single purpose 
nt to finish grinding, all hubs travel down a single 
ving on roller conveyers at machine table or bed 


Three-or four-socket forgings, with sockets cored, are 
first machined in a battery of special multiple station ma- 
hines. ‘First two jobs call for clamping the awkward 
1ape of the forging in a loading station on a vertical eight- 
ation machine. Rough facing, boring and counterboring 
are performed on the front cross-bore. On the next fix- 
ture, locating from the front cross-bore face, the rear cross- 


bore is machined similarly, including turning a taper on 


theO. D. A third step is made to broach a locating key- 
way in the center cross-bore. 
Because of variations in forging, hub sockets vary as 


much as 34” in length, with respect to the cross-bore 
A heavy-duty special purpose machine with 
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horizontal ways, corrects variations. Locating from the 
cross-bore—a stud picks up the centerline—the part is 
carried through five stations for removal of excess stock. 
Chis includes facing the end of the socket and drilling and 
boring the pierced core. Four-socket hubs are run through 
the sequence four times, the operator indexing the work on 
the clamping fixture after each completed cycle. 

Finish machining on the O. D, of the cross-bores, front 
and rear, is performed on two special purpose machines, 
similar in design to the first two employed. Special ar- 
bors, which seat to a taper in the rear bore and are keyed 
to the slot broached through the center of the bore, carry 
index buttons which permit close centering of the part. 
Precise location is required to develop good concentricity 
in turning the O. D. The tooling setup requires careful 
adjustment of the cams which control the advance of the 
tool slides. Operations include stepping turning tools in 
from an advance on a vertical slide to undercut a flange. 

With 80 per cent of the excess metal removed from the 
forging, the part is sent to heat treat, where hardness is 

















raised from an annealed state to 32 to 34 Rockwell ‘( 

As with machining the propeller blade, a careful balance 
of metal removal must be maintained, each operation 
leaving enough stock for cleanup in relation to dimensions 
or centers established as the work progresses. This is 
particularly true in machining the bore, which includes 
broaching the spline in the center. First machining op- 
erations after heat treat are performed on a turret lathe 
and consist of boring the cross-bore to provide location 
for the pilot of the broach. Next the front end is faced 
perpendicular to the pilot bore, an important operation in 
that this surface must bear accurately in true 90° rela- 
tionship against the fixture in the pulling operation. On 
the same turret lathe, the front cross bore barrel is grooved 
close to the end to provide a hold for chucking fingers in 
following operations. 


BROACHING THE HUB 


a horizontal pull broaching machine is 
Rough and finish operations are performed, re- 
quiring use of two broaching tools for each of the spline 
designs specified for various hub styles. Splines, rang- 
ing from SAE 50 to SAE 80, are produced. 

This broaching operation is the most critical performed 
on the hub in that almost all dimensions of importance 
will be referred to in later operations. With one of the 
sockets located on a horizontal plate in the bed of the fix- 
ture, the pilot enters through the rear cross-bore. As the 


In broaching, 
used 


<nhuction 


Automatic machine hogs moral of 


rough forgings, preperatory to , 
more accurate machining job o, 
automatics shown im backoroung 


Below: Horizontal pull broaching 
machine eewagts im hab 


| 


pilot enters the hole in the vertical 
is carried against the fixture, a 1/16” 
locater providing for automatic 

However, difficulties in 
larity, as well as the slight drift whi 
guides have been known to spread 
broaching this tough 
sideration the possibility of 
perfect perpendicularity by locating 
eter of the broached spline 


cente! 


obtaining 


material—has 
grinding 


FINISH MACHINING SOCKETS 


Four turret lathes 
finish machining the hub sockets 
use of indexing fixtures for producti 
of the sockets. 
tion of fixtures to three or 
1olding fixture is bolted to the headst 
part swivels on a mandrel which locat« 
and clamps externally by a cam 
project against finished surfaces to 
tion on the combined boring, 
tions. 

Threeespindle profilers ar 


are set up fo! 


Positive stops pro’ 


four socket 


turning 


e emplo 
it the external junction of the socke 
the crass-bore. The 
arbor through the cross-bore, 
ward the machine column held firmly in a ram wi 
advanced into position by pneumati 
chining four socket hubs, the ram advances from 

tion at 90° to the machine spindles. When three 

hubs are machined, the plate on which the ram is m 

is dropped 30° through a radial grooved segment so that 


part is mount 


with a s project 


action. tl 
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rline of socket around which profiling is _per- 
s still parallel to that of the machine spindle. 
indexed from socket to socket to complete the 
eration in one setup. Two masters are immedi- 
iilable for contact with the follower, depending 
e type of hub being machined. Follower linkage 
the change being effected by swiveling the 
ister in position, thus maintaining the shortest 

le linkage on the follower. 
lar profiling setup is used in milling pockets in 
f the sockets. Purpose of the operation is to re- 
xcess metal, leaving channels or ribs through which 
es can be drilled \ specification of 1/32” be- 
the centerline of the oil holes and the exterior of the 
nands a precise operation. Oil holes are drilled 
ngle with long, fast spiral drills, .185”. With the 
art located by means of a large stud over which the cross 
re sets, the hole is aligned by a jig plate which slides hori- 
y into position, a collar segment fitting snugly to 

D. of the cross-bore. 


sh operations on the hub employ seven internal 
srrinders. An indexing fixture, similar to that used on 
e turret lathe operations, presents each socket in turn to 
he grinding wheel. Location to the spline on the cross- 
ore assures concentricity throughout. Additional ma- 
hining includes drilling and tapping holes in the front 


Inspection is complete, incorporating hydrostatic tests 


The Finished Product @ Aeroproducts Division of General Motors manu 


actures a self-contained, constant speed propeller. 


Hydraulically op 



















internal grinder production on Aeroproducts hub is aided 
by use of indexing fixture which has four stations. 


which check the oil lines, magnaflux and bluing cone sur- 
faces to check concentricity with the spline surfaces.’ With 
the part suspended vertically between the cones, height 
gages are used to measure dimensions. The inspection is 
conducted on a circular surface plate, with stop bars on 
the table indicating placement of the height gages for both 
three and four socket hubs. 

Following assembly of the hub, regulator assembly, 
ind blade, rigorous tests are imposed before delivery. 
[hese include simutation of flying conditions by suspend- 
ing weights at an angle from the longitudinal axis of the 
blade to provide resistance to variable pitch actuation. 


i + 
| 


erated, the basic design features provide for accurate, automatic speed 8 
trol. Operating*fluid is contained entirely within the propélle: Zz 
ermitting variation for operating conditions. A pitch change rate of , SL 


proximately five degrees per second is obtain- 
i, This rate is ample to maintain constant 
ngine speed throughout the most extreme air- 


lane maneuvers 
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@ Torque conditions during flying operation 
are simulated by suspending weights from 
longitudinal axis of the propeller blade. 
Hydraulic pitch control mechanism is test- 
ed in this manner. 


This test is one of several which is per- 
formed on the finished propeller, including 
the blade and hub, manufactured in the 
plant, and several smaller components that 
make up the regulator, which contains the 
pumping and governing mechanisms. 


























Superfinish -- To Date 


M. W. PETRIE 
WAR SERVICE MANAGER 
OHIO UNITS 


UNDREDsS of industrial con- 
cerns are finding that it is pos- 
sible to produce smooth metal finishes 
beyond what they had previously be- 
lieved commercially possible. Gov- 
ernment specifications demanding 
smooth finishes in microinches have 
increased interest in what is meant by 
smooth surface finish and how it is 
produced. A result should be prod- 
ucts of higher quality, giving the con- 
sumer smoother, longer operation. 

Only during the past few years have 
surface finish smoothness 
specified on blue prints. Engineer- 
ing societies have been working for the 
development of a standard system of 
specifications, and while many tenta- 
tive standards have been produced, 
none has been adopted as a standard. 
The American Standards Association, 
working together with various so- 
cieties, has been a leader. 

However, the National Aircraft 
Standards Committee has been work- 
ing on a system also. Pending ac- 
tion by these groups, larger com- 
panies such as General Electric, 
Chrysler, General Motors, and Na- 
tional Cash Register, have gone ahead 


we seen 


with tentative specifications. The 
danger is that the various large indus- 
trial concerns will spend thousands 
of dollars in setting up their own sys- 
tems, and it will take a like expendi- 
ture to change them to conform to na- 
tional standards. It is up to the 
standards committees to get some- 
thing done, and done quickly. 

he measurement of surface finish 
seems to be the stumbling block in 
setting up definite standards. There 
is no doubt that we have need for an 
instrument that will measure defin- 
itely the quality of a surface as a 
bearing. While progress is made in 
this direction, available methods must 
be selected as they best meet the re- 
quirements of the job at hand. The 
Profilometer gives a numerical rating, 
or an averaging of the surface irre- 
gularities, over the complete bearing 
surface. The Brush Analyzer gives 
a graphic recording of approximate- 
ly .050” of surface, which is studied 
so that a numerical figure can be ap- 
plied to the findings. Sample speci- 


nens, to give a zZ qa y 
son, should be made of tl 
f metal being worked 
type has its own percentag 
tivity and will appear diff 


eye, even though the finish 
parable. 
Pacing interest in finis! 


ment standards has been t! 
in finishing methods, an 
ening application of fine 
more and more indu 
Metallurgists are consta 
proving steels, resultin 
wear and strength it in 
the surfaces of these highly 
metals are chemically and | 


changed. This is brought 
through excessive loca 
caused by the various machi 
erations. The problem ha 
remove this unwanted 


changed surface etal that 
duced by standard machining 


tions, and at the same time 
geometrically true and smo 
faces. No matter how hi 
veloped are the metals we 
bearings, they are only as good as the 





surface upon then 





Left, below: Superfinishing all main bearings of an automotive type engine camshaft is an applicdtion requiring high 
production and fine finish. Multiple station equipment meets these requirements. Right: Small parts, including reamers 
tool bits, and milling cutters, whether of high-speed steel or carbide, are superfinished, including radii. 


Ohio Units photos 
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Cutting tools, as well as other small parts, are 
added to the list of superfinished products. 


One 


result of increasing application is a growing em- 






er Corporation, with their 
ment some years ago of the 
nishing process, proved that 
d be done, and immediately 
rk applying the superfinish- 
ess to all of the important 
parts of an automobile. 
e outset of the war, there were 
1e exponents of rough sur- 
many of whom did not know 
was possible to commercially 
produce parts of a smoothness equal 
etter than what we term air- 
juality today. However, as 
nentioned, government  specifica- 
,ave shown that this can be done 
just be done. The advent into 
he industrial world of the superfin- 
g process has made it possible to 
ice commercially smaller bear- 
ngs of lighter weight, adding strength 
the part, allowing longer life and 
ther operation. 


ON HIGH-SPEED TOOLS 


\nother important factor in the 
levelopment of manufacturing in this 
y has been the application of 
iperfinish, or other methods of pro- 
ng a smooth surface, to tool bits, 
cutters and reamers. In 
iny cases, the addition of super- 
shing to high-speed steel tools has 
wed an increase in working speeds 
nearly that of cemented carbides, 
lus longer life of the tool and the 
esultant smoother finished product. 
in many cases, watch parts or small 
nstrument parts which are machined 
n automatics, cannot be submitted 
i second finishing operation. Con- 
equently, the original finish must be 
‘inal. To meet present day specifi- 
itions it has been found imperative 
superfinish the tools that are used. 
Recently, it has been found com- 
ercially possible and practical to 
perfinish carbides. The develop 
ent of new type diamond bonded 
ibrasives used with the superfinish 
cess has made it possible to pro- 
luce surfaces of much higher quality 
rom the machining operation. Par- 
larly is this true where using ce- 
ted carbide-tipped milling cut- 

s for negative rake milling. 
\ milling operation on steel by 
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phasis on the need for finish measurement standards 


one of the larger aircraft companies 
where a carbide-tipped fly-cutter was 
used, involved speeds of 1100 sfpm 
This tool carried a negative rake 
angle of 22°. It is claimed that 
speeds were increased four times 
feeds three times, and power input re- 
duced 40 per cent. We are told that 
it is absolutely necessary that surface 
finish of the cutter be as near perfect 
ly smooth as possible. 


A COLD-WORKING PROCESS 


Superfinishing is a mechanical 
method of producing smooth surfaces 
by cold-working the surface metal 
Che operation is fast, rarely requir- 
ing more than a few seconds. By cold 
working, not only is a smooth surface 
produced, but one that is free ol 
amorphous metal. The unwanted 
layer of metallurgically changed ma 
terial produced through turning and 
grinding operations, which are termed 
hot-working operations, is removed, 
exposing the true crystals of the 
metal. Superfinishing is accom- 
plished under low pressures and slow 
abrasive speeds so as not to create 
heat at the surface. 

Engineers and metallurgists have 
long realized the advantages of cold- 
working, but heretofore there has 
been no commercial method. The fact 
that their theories were correct has 
been attested to by a large manufac 
turer of high pressure valves adver 
tising that superfinishing had in 
creased valve life 1200 per cent 


PRODUCTION INCREASES 


Another example is a statement of 
the Sunbeam Electric Manufacturing 
Company: “Tests comparing a punch 
with a ground surface, smooth to 6 to 
8 millionths of an inch, and another 
with a hand polished surface just as 
smooth, showed that the hand polished 
punch produced 19 times as many 
components before wearing undersize. 
\ superfinished punch produced 
twice as many as the hand polished 
tool, or 38 times as many as the ground 
tool. 

“In addition, the mirror-like sur- 
face of the superfinished tool elim- 


inates ‘crooked-heads’ because the 


netal flowed equally around the 
smooth surface of the punch. Before 
superfinishing, the metal being drawn 
would flow slower over rough spots 
yn the punch, causing the stock to 
flow unequally. A reduction of 94 
per cent in the cost of the finishing 
yperations on the tools resulted.” 
Mr. A. M, Swigert points out in his 
book, “The Story of Superfinish,” 
the reasons for producing smoother 
surfaces for bearing use have been 
carefully analyzed. As the majority 
of all fine surfaces are produced for 
the use of lubricated bearings, the 
inalysis of the theory and practice of 
lubrication is of particular interest. 
By carefully studying the reasons for 
lubricating surfaces and the theories 
of lubrication, the importance of pro- 
ducing finer surfaces will be more ap- 
preciated by laymen and technicians 
ilike and all will have a greater ap- 
preciation of the tremendous job that 
lubricating oils and greases perform”. 


THINNER OIL FILMS 


Lubricating oils have'been required 
to be more or less universal in action. 
They have been required to have 
enough body or viscosity so that they 
would operate at the higher bearing 
loads existing between rough surfaces 
ind yet also be light enough in body 
1r of low viscosity so that they would 
lubricate and prevent 
metal-to-metal contact between close- 
ly fitted surfaces. The smooth geo- 
metrically true surfaces as produced 
in the superfinishing operations are 
easily lubricated by the thinnest oil 
films. 

Fine surface finish is necessary for 
the reduction of friction but, of equal 
importance, for building maximum 
strength into every part. It is only 
through extremely fine surface fin- 
ish that we are able to generate the 
tremendous horsepower per pound of 
weight that is being done today. The 
steels and other metals being used in 
iircraft construction are stressed to 
their practical limit and it is absolute 

y essential that the most minute tool 
narks be removed, eliminating po 
tential points of failure. 
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Tooling Dock Aids Jig Boring 


Designed for the aircraft industry, the master tooling dock is useful 
in the automotive field, or wherever economical production depends up- 
on the development of precise and coordinate tools and gages. Addition 
of accessories for precision boring adds to its practical possibilities 


a have been cut in half, time 

has been saved, and working fa- 
cilities have been improved at Con- 
solidated Vultee Aircraft Corporation 
with the adaptation of a small Master 
Tooling Dock unit for jobs previous- 
ly accomplished on jig borers and bor- 
ing mills. ‘ 

The Master Tooling Dock is a 
three-dimensional positioning device, 
invented by Leland A. Bryant for the 
aircraft industry. Up to the present 
time, it has been used largely for po- 
sitioning the locators on all types of 
assembly fixtures; but recent experi- 
ments have revealed that it can be 
even more valuable on some jobs when 
equipped with accessories which will 
enable it to accomplish boring opera- 
tions. 

The design of the Master Tooling 
Dock is based on the grid plane sys- 
tem of the master loft or body plan, 
and it utilizes physical members called 
‘straightedges” to reproduce grid 
lines in specified locations with proper 
relationship to one another. There 
are four longitudinal straightedges 
in the dimension of length to repre- 
sent “station lines;” two vertical 
straightedges in the dimension of 
height to represent “water lines”; and 
two transverse straightedges in the di- 
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CONSOLIDATED VULTEE 
AIRCRAFT CORPORATION 


mension of width to represent ‘but- 
tock lines’’. 

The straightedges are able to repre- 
sent grid lines with proper relation- 
ship to one another by means of bush- 
ed holes, which are drilled on 10.000” 
centers in one edge of each. The 
centers of these holes locate the grid 
lines at any point within the dimen- 
sions of the dock. 

The vertical and_ transverse 
straightedges are movable, but the 
longitudinal straightedges are secured 
to the base and column members of 
the dock so that they are level and 
parallel to one another within a toler- 
ance of plus-minus .001 inch. 

“Strip templates”’,or location g ge 
are used to find intermediate locations 
between the grid holes of the straight- 
edges. These are strips of cold- 
rolled steel with holes drilled on 
10.000” centers in one margin and 
holes centered on the desired locations 
in the other margin. By means of a 
“T” slot and a “T” bolt, suitable fit- 
tings can be accurately positioned at 
any point on the longitudinal straight- 
edges by means of a strip template. 
Thus the first dimension in space is 


established 


edges may be positioned 


relationship 


straightedges 


Che second din 


found with a stri 


ension 


p template 


to the vertical straightedge 


tional dock fittings 


the vertical 


are att 


straightedges, 


these the transverse straights 


positioned. 


Either 


one or tw 


verse straightedges may be 


accordance with t 


at hand. 
The third 


he nature 


dimension it 


found by means of a strip ter 


which pe sitions 


dummy fittings 


on the transverse straightedg: 


a fixture locator 


may be posit 


directly from such fittings or fr 


“index template” 


which utilizes | 


ing holes to denote a series 
locations for all stations. 
Thanks to strip templates, it i 


possible to begin tooling for 


plane or automobile as soon 


basic body or station dimensions 


lrozen 


in design. 


These very 


ple accessories can be completed with 
utmost speed, and their entirety 


pletes dimensional 


finished product 
Fundamentally 


control for 


the accuracy 


Side view of Consol- 
idated Vultee Air- 
craft Corporation's 
two master 
dock units (placed 
end to end) at Son 
Diego, California 


tooling 








VERT/CAL 





STRA/GHT EDGE 














TRANSVERSE 
STRAIGHT EDGE 





Except for the catwalk, the small dock 
unit has similar members to those shown 
in this drawing of important compon- 
ents of a large master tooling dock. 


M fooling Dock depends upon 
foundation. For 
eason, the base of the initial Con- 
ted Vultee dock was embedded 
feet in the earth at San Diego; it 
designed to carry a 350,000 
d load, resist movements 
iused by tide changes, and nullify 
ibrations due to earth tremors and 
earby drophammer operations. Peri- 
hecks have revealed that the 
ns of the longitudinal straight- 
f this dock vary less than .001 

1 a period of three months. 
Micrometric adjusting screws make 
align longitudinal 
uightedges with precise accuracy. 
mel gages are used to position 
holes diametrically opposite one 
er, and the parallel relationship 
tied by means of electronic level- 

nstruments. 


ness of its 


soil 


ssible to 


y ten simple steps are generally 
red to set up a fixture locator in 
lock. Their sequence is: 

\ fixture frame is moved 
lock by means of an 


ne 


into 
overhead 


lhe fixture frame is positioned 
n proper relationship to the center- 
‘f the dock. 


I he 


oled 


fixture location is tool- 
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LONG/TUDINAL 
STRAIGHT 


EDGE 





Right: For boring operations, a trans- 
verse straightedge is mounted on the 
two lower longitudinal straightedges. 
Boring is accomplished through the 
bushing of the fitting which 
has been accurately posi- 
tioned on the transverse 
straightedge. An ordinary 
table drill may be used for 
the boring. 


Below: Drawing indicates 
how bulkheads of an air- 
plane fuselage are laid out 
in accordance with the 
lines of a grid plane sys- 
tem in a master loft. In the 
master tooling dock, these 
lines are represented by 
physical members called 
“straightedges." 














hip statiol 
@ By simplifying the process of finding accurate three-dimen- ans of strip ten 
sional locations, the master tooling dock has in many cases cut Vertical stra 
the time required for aircraft tooling by as much as 75 per cent. to the first statior 





To date, the apparatus has been used only in this industry. How- 6. Transverse traight 
ever, the basic idea of automatic coordination warrants consider- positioned on water lines. 
ation in any industrial field where assembly of precise com 7. Dummy locators ar 
ponents requires the development of accurate fixtures and gages. to the transverse straig 


yutt lines 
® In positioning locators, in strict accordance with product 


; ) ; : A sage oe ; 8. A jig locator is 
engineering and production engineering information, the master the dummy locator 
tooling dock bridges a gap between the drawing board and fin- = 

ished assembly, by projecting two-dimensional layout into the 
third dimension. 


9. Entire setup is tool-pr 
10. The jig locator 
the fixture frame 











The last six operations a 
at each following station | 
or fixture is complete. All 
are performed in rapid succe 
a large assembly fixture « 
pleted in a few hor 

As previously 

. advantage 
ing Dock is that 
matic coordination f 
dimensional assembly 
wccuracy and reliability that 
totore possible Only in pi 
second-dimensional detail 
fixtures. 

Three-dimensional asseml 
tures can now be positioned 
recourse to freehand measurs 
on the part of toolmakers 
such rapidity and economy 


tify even the construction 


Above: On jobs where no duplicate setup is to be made, a location gage of , wen gay 
the microbar type may be used in place of strip templates. er ee ee ee 

clent manuiacturing 
Below: “Strip templates" are used to find intermediate locations between 
grid holes in straightedges of the master tooling dock. Strip templates 
provide exact dimensional control in the tooling for an airplane fuselage. 
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Strict conformity with _ loft 
facilitates the establishment 
interchangeability from the 


BUTT LINES 
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yoles, “T slots, and suitable fittings 

woble workmen to locate the movable 

wonsverse and vertical straightedges 

with proper relationship to the fixed 

ongitudinal straightedges in the master 
tooling dock. 


nths can be Saved in initial 
duction program for any 
ucture. 
re. In maintaining three- 
nal machine-shop tolerances, 
ster Tooling Dock was from 
analogous to the jig borer 
mill. However, acces- 
ch enable it to serve these 


were developed only rée- 


used as a jig borer or boring 
Master Tooling Dock is first 
with brackets and support 
which hold the work in a 
horizontal plane. Then a 
se straightedge iS equipped 
al end fittings, which en 
be mounted and moved fore 
lower longitudinal 


sition of the hole to be bored 
by a bushing in a special 
fitting, which is positioned on 
erse straightedge by means 
ation gage or strip template 
ing operation is accomplished 
erting the boring tool through 
fitting. An ordinary 


be used. 


COMPARISON OF COSTS 


with working 
would cost ap- 
), and a jig borer 
x 50” would cost 
A small Master 
Dock capable of handling 

n layouts up to 70” x 240” in 
an half the time required by 


vatsa 


er 4 


in $20,000 


1 jig borer or boring mill, costs 
in a jig borer and is capable of 
rsal application in a_ tooling 
1m when equipped with only a 
indred dollars’ worth of acces- 


though it was developed for the 
raft industry, the Master Tooling 
can be advantageously utilized 
ny manufacturer whose produc- 
depends on the development of 
se and coordinate tools and 
THE END 


An “index template" may be used in 

the master tooling dock to find three- 

dimensional locations in rapid succes- 
sion by means of tooling holes. 
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Metric for Postwar 


Would you exchange our dollars and cents decimal monetary system 
for the English pounds, shillings and pence? Why not? When you 
have answered these questions, you have gone 90°%> toward abolish- 
ing our other measuring standards and accepting the metric system 


U NTIL RECENTLY, espousing the 
metric system has been tanta- 
mount to bashing ones head against 
Better, perhaps, to let 
the wall stand until it crumbles—as 
The cold fact is 
that America has been buying the 
metric system over a period of years 
on a costly installment plan. 

Main barriers to conversion have 
been prejudice and the allegedly huge 
costs. 


a stone wall 


it eventually will. 


Actually the cost seems nominal in 
view of the benefits. With a world 
reconstruction program looming on 
the industrial horizon, favorable con- 
sideration toward all out conversion 
to the metric system is not only time- 
ly but economically sound. Whatever 
the investment to American industry, 
we would earn tremendous interest. 

Before going into that, however, 
let us consider some of the pet argu- 
ments in favor of the American sys- 
tem. One is: “The rest of the na- 
tions will buy American goods regard- 
less of system. Look at the way 
they’ve bought during this war.” 

That is just smug complacency, if 
not sheer arrogance. The world has 
been buying American manufactured 
goods for various reasons. For one 
thing, we have become the most high- 
ly industrialized nation on earth. 

The cold truth is that our huge 
exports of machine tools and other 
equipment have largely been because 
our Allies couldn’t produce in de- 
molished factories. Yet, when the 
tide of battle turned—well, just con- 
sider the industrial strides in Russia. 

Another argument: “We use the 
same system as the British, and be- 
tween us we'll probably dominate the 
postwar industrial world.” 

Our system (also known as the 
English) and the British are only 
superficially alike, as makers of pre- 
cision gage blocks will attest. How 
can we hope for American-British in- 
dustrial dominance when the stand- 
ards are entirely different. 

Actually, we are measurement iso- 
lationists, at variance not only with 
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the world at large but with our im- 
mediate neighbors to north and south. 
Except for money, Canada subscribes 
to the British system. 

In laying the comparatively short 
stretch of the pan-American road 
through Central America, manhours 
were soaked up because of a dual sys- 
tem of measurement. And Latin 
America will not relinquish the metric. 

And now, the favorite of the stand- 
patters: ‘Why change from the 
American system, when we're all used 
to it?” Are we? Let any reader put 
the following questions to a score of 
acquaintances. 

How many feet in a mile? How 
many square feet in an acre? How 
many quarts in a peck? How many 
grains in a drachm, and how many 
drachms in an ounce? 

The percentage of correct answers 
are likely to be surprisingly low, be 
sides which the questioner may need 
a reference table. 

Consider the basic arithmetic of 
tool design. We're used to it, eh? 
Yet, even the staunchest exponent of 
the American system must admit that 
conversion of fractional dimensions to 
decimal equivalents—and vice versa 
—is time consuming and conducive 
to errors. Ask the checker. 

True, the 64 divisions of the inch 
resolve into ultimate zero, and some 
know these by heart, but, we are less 
fortunate when it comes to 3rds, 6ths, 
7ths and 12ths—or duodecimals. 
These fractions occur rather frequent- 
ly in gear calculation, and, unless the 
designer has them definitely in mind 
because of constant repetition, they 





@ Two adherents of the American stand- 
ard of measurement will present their 
views on conversion to metric system in 
next month’s issue. @ These men are: 
Mr. Arthur Merry, Chief Tool Engineer, 
Pratt & Whitney Aircraft Division, and 
Mr. Frederick L. Woodeock, Hamilton 
Standard Propeller Division, United Air- 
craft Corporation. 





modern precision 
manufacture By cont 
have long since 
up on us. When we wer 
over the split thousandths 
working to 1/100th of 

or about 4/10 finer than 

it that time. 

A cursory glance at the accon pany- 
ing tables comparing American and 
metric systems shows the utter sim. 
plicity of the metric system. There 
are only six tables as compared to the 
American ten, and each is definitely 
related to the other. Besides, any of 
them can be reconciled with our de 
mal dollar or its fractions, whereas not 


of metric 


one American unit can be 
ciled unless it is 


recon 

first converted 

decimals. 
Now, 


» its ultimate, we 


carrying 
C.G. 5. (centimeter 

system, which is based or 
and on one second 


In other wi 


weignt, 
unit. yrds. dista 
centimeter; weight, 1 


Thes« 


gram 


1 second. 


l centimeter 
velocity, with 
gravity as 981 centir 

l dyn r 

ce 

l erg, (or 1 

work 

l watt (or 10,006 

unit of power 

[This systen 
al apparatus 
10,000,000 ergs 
yf the erg itself 


While, in the strict 
word, 


sense 
there is no direct conn 
heat 


discussed, it may be a timely 


between and the two 
er that the centigrade—or Cel: 
thermometer is also based 
mals. That is, freezing point 
while boiling point is 
Rapid development in induction 
heating, super-cooling, and electronic 
control for both heat and motion en- 
courage obsoletion of the Fahrenheit 


thermometer in favor of the cent- 


L100 


THE TOOL ENGINEER 





ade viding an all-out decimal 
gfev 


system 
object of simplifying The 
System, there has been re 
yromises which are mere 
Various 
ted fractional dimensions 


decimal. As, for example, 


manufacturers 


44 and % as .37 


5/16 as 
so on There is also an 
toward superseding the 
ith a 10” 


foot decimal fractions. 


thereby reconcil- 


there is a sharp trend to- 
use of 1/1 
thereof, instead of the con- 
Industrial stop 
have been cali- 
100ths. In this connection, a 

) hour clock would further 


th hours, and 


divisions 


long since 


computation. 
the exception of ‘money, then 
deviating sharply in practice 
stem to which we tenacious- 

ling by lip service. 

Some industries are going all-out 
for metric. Some are vacillating be- 
tween the two systems, and still others 
seem bent on evolving an American 
“metric” or decimal system which, 
though simpler, would still leave us 
measurement isolationists. Well, then, 
since we are going metric on the in- 
stallment plan, the logical conclusion 
is that we adopt it in toto. 


EVOLUTIONARY CONVERSION 


osts, conversion 
near as revolu- 
is many contend. About the 
nges necessary, at the outset, 
e in our way of thinking. 

super- 
The woodworking 
the 


concerning 
be nowhere 


industries would be 


affected. 
as well as makers of 


tnd t+ 
indus Y. 


woodworking machinery and _ tools, 
would suffer no immediate transition. 
A 30’ Dy 60” table or desk would 


merely be termed an 8 by 16 deci- 
more exact: 
152.5 centimeters. In inch- 
és, that would be 29.92” by 60.04”, 
hear enough to ordinary woodwork 
ing tolerances. 

In the building trades, a 24’ by 40’ 
dwelling would be called 7 by 12 
meters (also near enough) while di- 
mension lumber would be expressed 
ic—i by 4 would be 
by 10 decimeters. 
six, 8, 10, 12 and 15 inch I-beams, 

stance, would be expressed as 

203, 254, 305 and 380 milli- 

3, respectively. Present 


meter (near enough) or, 


ly 7 . 


in metric—t.e., a 


come 


dies, 
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TIME SAYED by adoption of the metric system will be a big 


factor in paying the cost of conversion. 


Further, the author 


suggests saving time on time itself by means of a metric clock. 


for structural shapes, could be used 
until worn out, when replacements 
For sheet stocks 
one would adjust the rolls. 

In the automotive industry and 
allied fields, there need be no abrupt 
transition, just progressive evolution 
starting with a change in nomencla- 
ture of measurement. 


would be metric. 


Che popular 600 by 16 tire would 
become 152.4 by 406.4 mm (using 
the Johansson 25.4 conversion stand- 
ard) 
even figures 


wanted to us¢ 
as 152 x 406 mm—th« 
actual dimensions, in inches, would 
be 5.984 by 15.984, or only 1/64” 
under present nominal dimensions 
close to tolerance limits. 

A frame, widest 
point, would become 127 cm, and if 
of .120 stock, the gauge would be 3 
near enough. Tolerance for 
frames and bodies is rather broad 
often as not plus or minus 1/32” 
Chere is no intent here, of course, t« 
establish arbitrary 
these figures serve for comparison. 

Immediate postwar automobiles 
might be '42 models, yet for educa- 
tional purposes, dimensions could be 
expressed easily in metric. For that 


and, if we later 


now 50” at its 


mm. 


dimensions but 


matter, the American system could be 
retained pro tem, although the sooner 
we begin thinking in metric the easier 
will be its use on new models. 

An engine of 3.5” bore by 4” stroke 
102 mm, near 
enough, and its cubic displacement 
would be stated in liters instead of 
Cast, as well as pressed steel 
dimensions could be maintained until 
hange of design, and the same holds 
Spark plugs are 
already made in both American and 
metric, 


would become 88 by 


inches 


true for accessories. 


which would mean obsoleting 
one and concentrating on the other. 

When it comes to axles and trans- 
missions, sheer logic indicates con- 
Right now, transmission and 
axle shafts are made to dual standards 
—American for overall diameters and 
lengths, and metric for ball bearing 
installations. The same holds true for 
cases and housings. 


version. 


For example, a shaft with a nom- 
inal O. D. of 144” may have a bear- 
ing diameter of 1.1811”, or 30 mm. 
144” converts to 38.10 mm which, if 
stated as 38 mm, would be 
1.496” or within the ordinary limits 
of tolerance. 


Almost any modern machine tool 


even 
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THE AMERICAN SYSTEM @ For brevity, inch- 
es cre designated as in. or ‘*, and yards 
as yd. 


LINEAR 


12" 1 ft. 

36" 3 ft. 

5280' 1760 yds. 

Also used 

| hand 4" 
span 2 
fathom 6’ 
rod 16.5 ft. 


1 yd. 


1 mile 


2 yds. 
5.5 yds 


SQUARE 
144 sq. in. | sq. ft. 
9 sq. ft. | sq. yd 
30.25 sq. yds. | sq. rod 625 sq. links 
484 sq. yds. 16 sq. rods | sq. chain 
10 sq. chains 43,560 sq. ft. 4840 sq. yds. 
1 acre 
6400 sq. chains 


640 acres | sq. mile 


SURVEYORS’ 


7.92" 1 link 

100 links 1 chain 
10 chains 220 yds. 
80 chains 8 furlongs 


66 ft. 4 rods 
| furlong 


1 mile 


CUBIC 
1728 cu. in. | cu. ft. 
27 cu. ft. 1 cu. yd. 
1 cord (wood) 128 cu. ft. 
| perch (masonry) 24% cu. ft. 


DRY 
| pint 
1 quart 
1 peck 
| bushel 


2 cups 
2 pts. 
8 gts. 
4 pks. 
cu. ft. 
Heaped bushel I!/4 X std. bu. 
(For comparison, British bushel 


in.) 


2150.42 cu. in. 1.2445 


2218.19 cu 


LIQUID 
4 gills 
2 pts. | quart 
4 qts. 1 gallon 231 cu. in. 
(For comparison, British gallon 277.27 cu 
in.) 


1 pint 


APOTHECARIES’ FLUID MEASURE 
60 minims | fluid drachm 
8 drachms | fl. ounce 1.805 cu. in, or 1/128 
gal. 


AVOIRDUPOIS WEIGHT 
437.5 grains 16 drachms |! ounce 
7000 grains 16 ounces |! pound 
2000 Ibs. | short (or net) ton 
2240 Ibs. | long (or gross) ton 


TROY WEIGHT (for gold, silver) 
1 grain Troy (same as avoir. and apoth. wgt.) 
24 grains | pennyweight 
480 grains 20 pennyweights | 
ounce 
5760 grains 


(Troy) 


12 ounces | Troy pound 
APOTHECARIES' WEIGHT 

20 grains | scruple 

60 grains 3 scruples 1! drachm 

480 grains 8 drachms |! ounce 

5760 grains 12 ounces | pound 





ee 
THE METRIC SYSTEM @ Fer comparisos ; 
millimeter -03937 inch. And since. in micrg. 
measurement, the millimeter is usu divides 
into hundredths, 1/100 mm 000 "tt 
purpose of conversion, as metric to inches od 
vice versa, Johansson's 25.4 is the accepted 

standard of conversion 


LINEAR 


10 millimeters (mr 


ony 
937 


1 cant 
10 centimeters | decir 
10 decimeters 
1000 meters 


| meter 


| kilome 


SQUARE 
100 sq. mm (mm) 1 sq. cm 
100 sq. cm | sq. dm 


100 sq. dm | 
SURVEYORS’ SQUARE MEASURE 


100 sq. meters {m } | ore (ar) 

100 are | hectare (har! 

100 hectare 1 sq. Km (Km? 
CUBIC MEASURE 

1000 cu. mm (mm } | cu. cm 

1000 cu. cm | cu. dm 

1000 cu. dm 


sa. mets 


' cu mete 
DRY AND LIQUID MEAS 
10 milliliters (mM | centiliter 
0c decilit 
10 dl | liter 
100 liters | hect 
(1 liter = 1 cut cimeter = v 
| kilogram of pure water at 4 degr 
grade (or Celsius) 9.2 degree 
MEASURES OF WEIGHT 
10 milligrams (mg I 
10 cg 
10 dg 
10 grams 
10 Dg 
10 Hg 
1000 Kg 


centiarar 

! decigran 
gram 

| decagram 

I hectogram 


Kilogram 


metr 





can reproduce its kind, or part of its 
kind, just as easily in metric as in 
American. For screw cutting, of 
course, lead screws and gears would 
have to be modified. However, many 
lathes are already built to cut either 
American or metric threads. On uni- 
versal millers, lead screws and gears 
would require modification, as would 
index trains on automatic gear cutters. 
Present planers, production millers, 
drills, boring mills, chucking machines 
and turrets in general could be used 
until worn out. Since future ma- 
chines would be improvements over 
present models, with consequent en- 
gineering, the first cost of conversion, 
if any, wouldn’t be much greater than 
if the American system were retained. 
Since it is not unusual to rework 
existing patterns for new models of 
machines, these could be retained 
without materially affecting metric 
measurements. A lathe bed of 12” 
by 15” cross section would be termed 
305 by 380 mm, or, if you prefer 3.05 
by 3.8 dm. (All you do is transpose 
decimals. Try it in American). 
The one industry that would be most 
profoundly affected by conversion 


94 


would be small tools manufacture. Yet 
small tools are perishable, and the in- 
dustry lives on replacement. The im- 
mediate cost would fall on the users 
of steel rules, micrometer and vernier 
calipers and other precision measur- 
ing tools which would have to be re- 
placed with metric. 

Naturally, the burden would fall 
on workers and employers alike. 
And, while the average cost to the 
craftsman might be confined to 
around $25.00, average, the cost to 
the employer would be indisputably 
higher. Plug and ring gages, pre- 
cision gage blocks and many cutting 
tools—such as drills, taps, and mill- 
ing cutters would have to be replaced. 

Except for form tools and cutters, 
however, the average cutting tool 
loses its original dimension on first 
grinding, and most of the drills could 
be used until worn out, either as 
roughing or reamer drills. Reamers 
could be resized to metric, as could 
plug and ring gages. They have to 
be resized anyway, as they wear. 

Any manufacturer, taking on a job 
set up to metric, would not hesitate 
to purchase the necessary metric 


gages. Why then, oppose a conver. 
sion to metric, when the results are the 
same except that the new system 
would prevail? 

We may face a general if t1 
loyment. Wit 
returned t 


period of unemy 
lions of soldiers 
life, and 
pledged to reinstate 
reemployment if there is 1 

them to do? 

We can insure almost immediate 
postwar mass employment by adop- 
tion of the metric system, but, what 
is more to the point, we can go far 
toward insuring continued American 
industrial leadership by conversion. 
The markets that we want to reestab- 
lish, and even new markets that we 
want to enter, are practically all es- 
tablished on the metric system. 

True, we can stand pat and stick 
to our cumbersome,— archaic system 
and make our customers like | 
They'll probably buy—at first 
in the long run, competitors wh 
ufacture to metric will have an ad- 
vantage, just as Germany and Sweaen 
had an edge on us in South America 
before the war THe END 


whom the emplo 


what pr 
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he ABC's of Turret Lathe Tooling 


HINE PARTS — 
ow TO mage tt ret Lathe 





PAGES 


of simple, understand- 


able text crammed with 


aphs, drawings and diagrams that 


asy for operators to analyze jobs, ‘T ‘HIS new book shows in detail just how to set up and produce 


ling setups, multiple operations, practically all types of bar and chucking work on turret lathes. 


, 
» Cee 


Any turret lathe operator, old-timer as well as apprentice, can learn 


xf from this tooling guide and become more valuable to himself and 
ia afi This valuable book , : 
- Vgeptin a 4 his employer. Anyone interested in metal 
N27 ws has been made P 
| 


= ’ available under turning can obtain this book. Many com- 
“= Ey; actual cost to en- . . ba. ve 
Vimes panies will want to get it in quantities for 
\ AS courage turret : : ‘ : : . 
lathe operators te distribution in their turret lathe departments. 
become better craftsmen, by using their heads 


Just send your order to The Warner & Swasey 
es well as their hands. : y 4 


Company, Cleveland 3, Ohio. 











The Operators’ Service Bureau 
Special price to those in- THE WARNER & SWASEY CO | 


THE WARNER & USE THIS 
t di eveian ' ad 
—-? —terget Lathe Enclosed is $ Please send ( ) , HOW TO HANDY 


tooling, 50c. Send coin, MACHINE PARTS ON TURRET LATHES” t 
check or money order only. Please Print Cc ° U p  ] | 
(No stamps please.) If Name ____ 

mailed to Ohio address, Address _ -— 

add 2¢ Ohio Sales Tax. City Zone State i 
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A revolutionary new production principle 


makes automatic control as versatile as manual control 





The Bullard ““MANn-Au-Trot” principle of automaticity 
focuses at a finger tip the ability to get out of a machine 
anything that man’s mind and muscles can get out of it 
. .. without human or cumulative error. 

Applied to a machine this principle would make 
possible the production of one part as long as required 
with continued accuracy . . . then in a few hours, not days 

. . you could reset the control to turn out an entirely 


different part . . . any size, any shape within the machine's 
limits. 

So you see, the Bullard ““MAN-Au-TRoL” combines, 
for the first time, the greater production and lower costs 
of special-pirpose automatic machines with the multi- 
purpose advantages of manually operated machines 
plus manual operation at a moment's notice. 

The Bullard Company, Bridgeport 2, Connecticut. 


y= SiN 


The automatic control that is as versatile SaEPARD) 


as tnanual contro! 


MAN-AU-TROL 


100% automaticity 

man or cumulative et ee 
control to closest tolerances 
— a tremendous cost advantage 
in competitive markets! 
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\RODUCTION DATA SHEET 


HARDNESS CONVERSION CHART 


COMPILED BY CHARLES E. MILES 
McQUAY-NORRIS MANUFACTURING COMPANY 
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NOTE: This is the thirty-seventh of a series of Data Sheets to be published in THE TOOL ENGINEER. 
A handy three ring binder can be secured at any dime store to hold the sheets for quick reference. 
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IDEAS - KINKS - SHORT CUTS 


Adjustabie Height Clamping Block for Standard Operations 





SPACER PLATES 








/TACHINE 
~ TABLE 








Most operATors of milling machines, 
shapers, planers, boring mills and 
other standard types of machine 
tools, have innumerable sizes and 
shapes of clamping blocks taking up 
space on their bench tops, or clutter- 


ing up their cabinet shelves. 

Practically all of these clamping 
blocks would be eliminated by issu- 
ing to each operator several of the 
adjustable blocks shown in the draw- 
ing at the top. 


Each of the blocks consists 
flat steel base with a tapped 
through its center, a long thin 
and enough 1/8” thick steel s; 
to suit the length of the bolt. 
steel spacers have a drilled clear 
hole in their centers, and are a 
1/16” narrower than the throa 
the U-clamps. 

The spacers are assembled t 
bolt and the bolt is then threaded 
the base. It is made secure t 
base by peening the end over 
spot welding. The block is then r 
for application. 

The adjustable height clampir 
block is simple to apply. The op« 
tor need only select as many of 
spacers as are needed to bring 
block to the level of the workpie: 
He slides that portion under the | 
clamp. The remaining spacers a 
turned so that they will pass into t! 
throat of the clamp. These blo 
can be made for any height { 
3/4” to 8” or more. 





Improved Drill Bushing Adaptation 





AQDED BOLT 
SPLIT TYPE ORILL 





BUSHING 
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A coMMON difficulty presented with 
some multiple-slide machine tool set- 
ups consists of lining up a series of 
two or more consecutive drilling po- 
sitions on the end-slide. Often the 
trouble is found in bushings having 
been battered beyond usefulness 
when the drill and bushing assem- 
blies are removed from their respec- 
tive holders for tool replacements. 


The problem can be met simply by 
beginning with drill holders which 
have been accurately bored in each 
of their respective end-slide posi- 


tions. A standard split type bushing 
is then revised so as to carry two 
tapped cross-holes, as shown in cross- 
sectional drawing above. 


Holes are then drilled in holders to 
match the bushing. With bushing 
inserted and bolted in place, with 
split lines matching those of holder, 
bushing can be opened or closed 
through the standard series of three 
additional bolts in holder. 

Sufficient expansion of the bush- 
ing can be obtained to remove tools 
by hand and not damage bushing. 


*Send your time-and-material-sav- 
ing ideas to The Bramson Publishing 
Company, 2842 W. Grand Boulevard 
Detroit 2, Michigan. Five dollars are 
paid for each idea published 


Two-Way Clamp 

Saves Time 

UNLOADING and loading time can 
reduced as much as 50 per cent by a; 
plication of a two-way clamp, such a 
is shown in the sketch below. Th 
design is suited to use with a wi 
variety of fixtures. 

As is easily noted, tightening th: 
wing nut on the threaded shaft bring 
pressure to bear simultaneously o1 
both sides of the workpiece 
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In the seventh of a series of nation-wide PRODUCTION Round-Tables held by this publication, execu- 
tives from six Rockford, Illinois, machine tool builders considered the postwar requirements in metal-cut- 
ting equipment suggested by users who participated in earlier Round-Tables. Seated, left to right: L. H. 
Geddes, Greenlee Brothers & Company; Albert M. Johnson, Barnes Drill Company; Hugo L. Olson, 
Sundstrand Machine Tool Company. Standing, left to right: George O. Johnson, W. F. & John Barnes 
Company; H. B. Newton, Rockford Machine Tool Company; and H. F. Collins, Barber-Colman Company. 


MACHINE TOOL BUILDERS 
FORESEE POSTWAR OPPORTUNITY 


LENGE to produce new requirements visualized by user ' manu uring industries 


esigned to further re ire readers of this publicatio: In this seventh meeting in the nation- 


| 
on costs in the postwar During the six months preceding wide series, the builders of machine 
lcomed by American ma- this PRODUCTION R 1-7] ools were invited to express their 
lers as an opportunity to with representative n I rs I he pinions n the postwar requirements 


+ believe is their duty metal-working industry, tl ditor and t1 ls in metal-working equip- 
to the metal-work this magazine travelled from c ment suggested by users at previous 

coast to hold Round-Tabl id bl 

is the opinion of ex- vith the largest machine tool users 1 articipati in the discussion at the 


I enting six machine too mportant manufacturing center Rockford University Club were Hugo 
turers participating in the most these meetings, and tl igh the | on, President, Sundstrand Ma- 
"RODUCTION Round-Table DUCTION POLL of th hat chine y| mpany; Albert M. John- 
um-meeting, held October 4, 20,000 readers of this magazi1 hes« yn, P ident, Barnes Drill Company; 
ford, Illinois, was designed to editors have gathered comprel ive ld Vice President, Green- 

the reaction of prominent reports on postwar machine tool ré | Brothers & Company; H. F. Col- 

machine tool producers to quirements as foreseen by productiot lit Works Manager, Barber-Colman 


» 


stwar machine tool design engineers in widely diversified 1 Cor iny B ewton, President, 











BUILDING BOEING’S B-29 


TAKES GOOD WORKMANSHIP 
AND GOOD TOOLS 


\t Boeing Aire uit tu 
you ll find many 
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THE L. S. STARRETT CO. * ATHOL * MASSACHUSETTS °* 


World's Greatest Toolmakers 


STARRETT 


PRECISION TOOLS « DIAL INDICATORS * GROUND FLAT STOCK 
HACKSAWS e METAL CUTTING BANDSAWS «¢ STEEL TAPES 
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SYRACUSE, NEW YORK 


¢ ¢ 1! 

en 1 ( 1 war p auction 
t fa t roblen of reconver 

in ft ir future, the American 

ciet | Engineers convened 

ere October 12 to 14 inclusive for its 
welft Se Annual Meeting. Moré 
in 500 mer ers and guests register 

Consistent with the changing out 

k on the production front, a two 

lay technical program was presented 
vhich touched upon important prob 


war output and reconver! 
ion to peacetime manufacture. Using 


the symposium form of technical ses 
ions, five panels featuring 15 speakers 
from iried fields were presented 


Theme of the meeting was “Produce 
for Wa Prepare for Peace.” 


WIDE RANGE OF TOPICS 


Each f the five technical sessions 
covered a different phase of production 
engineering and management. Subjects 
discussed included: Magnesium; Op 
erating a Branch Plant in Canada: 
Tooling Instrument Work for Factory 
Production and lool 
Education 

In a symposium presented by In 
ternational Business Machines, the use 
ind application of that concern’s elec 
tric accounting machine to “Produc 
tion Control and Costs” was explained 
Speakers were W. E. Crotsley, Direc- 
tor, Manufacturing Control Education, 


Engineering 
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TOOL ENGINEE 
PREPARE FOR PEA 


Society bridges wartime and 
peacetime production prob- 
lems in technical sessions at 
twelfth semi-annual meeting 


Lenox, Assistant Super 


tendent, Tools Division, at the cor! 
pany’s Endicott, New York, plant 

Speaking on the “Production a1 t 
Manufacturing Control” phase of t 
subject, Crotsley explained that 
duction control is the method ‘of cot 
trolling labor, tools and other fact til 
facilities and the movement of mater . 
ials pertaining to a production program, Isa 
for the purpose of assuring coordinate: I 
operations throughout a manufacturing 
enterprise Chis, he said, comprises SYSTEM FOR TOOL C 
planning, inventory control, order + 
ing, routing, scheduling and dispat t 
ing, so that movements of materia 


performance of machines and opera 
tions of labor are controlled as to qual 
ity, quantity, time and place. 

From conferences with executives of 
110 companies during the past tw 
years, Crotsley said he had learned that 
wartime production and material regu 
lations have proved to management t 
there is need for a better system of fac 
tory production control. To point up the 
importance of the IBM card method of 
control, he said these concerns indicated 
that manual methods lack both spe« 
and accuracy 

In setting up production contr 
plans, he said, industry makes two mis 


Left: Canadian industry was represented in 
sessions by (left to right, front row) E. N. Wea 
onto; W.A. Dawson, Hamilton; E. Kennard, St.‘ 
Left to right, back row: R. E. Crawford, Tor 
Len Singer, Toronto. 


Above: Donald Babcock, ASTE Syracuse Chait 
ter), with (left) S. E. Lenox, Superintendent, | 
tion, and (right) W. E. Crotsley, Director, Man 
Control Education, International Business Max 
poration. 


Left: One of the outstanding technical session 
sented by Eastman Kodak Company. Left to ris 
Gordon, Chief Tool Engineer; P. G. Yinglin 
Engineer; C. G. Newton, ASTE Rochester Cha 
Pratt & Whitney District Manager; and H. (¢ 


Training Supervisor 
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17 ON THE NOSE for 90 DAYS 


AG, 


Ss 


Total dressing to date: 5,449 cv. in. 
on 60-P-200 grinding wheels 














1 continuous use for 90 days in the plant of a well-known midwestern air- 
raft engine plant, dressing the face and recess in a 60-P-200 grinding wheel 

it’s the record of the No. 2-B diamond-impregnated Carboloy Dresser shown 
ove. Taking it “on the nose” for 3 months and still going strong—still 

nty of diamonds left for additional service, after dressing a total of 5,449 

in. of wheel stock. 

Carboloy Diamond Dressers are especially designed for unusually long 
periods of service on a wide range of work—the “tough” jobs as well as the 
easy” ones. Loaded from base to “peak” with high quality diamond particles 
permanently held in a Carboloy matrix, these dressers require no remountings 
and provide layer upon layer of diamond cutting surfaces. Just a quarter 
turn daily of dresser in holder—plus an occasional 2- to 5-minute recondi- 
tioning—and the Carboloy Dresser keeps working throughout an extremely 
long period of profitable life. Try it once and you'll never go back to 


“temperamental” costly single diamonds. 


CARBOLOY COMPANY, Inc. 
11145 EAST 8 MILE AVENUE °* DETROIT 32, MICHIGAN 


Birmingham ° Chicago 7 Cleveland * Detroit * Los Angeles 
Mi'waukee Newark Philadelphia . Pittsburgh Thomaston 


| Another Fevers 
> USE FOR USE ON 


, GRINDING 
CARBIDES he “WHEELS | 
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Detroit chapter members attending included, left to right, seated: A. L. Potter, J. A. 


Siegel, Grant Wilcox, A. M. Sargent, and A. E. 
E. W. Kay, R. 
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Magnesiun 


| Ing casting 
U.S. producers of this ilso as Dov 
il meta Grant hig! berg explains 
wt ot the industry ans mon use Ca 
entary facts on the sin methods wi 
ing, joining and assen (Wiberg 
which makes it so po chining pra 
tant in postwar fabrica to those pre 


T. Bramson, L. 








Rylander. 
Lang, J. Bartek, G. Sanborn, and J. Allman. 


11 +} ' 
of all the va 


Standing, left to right: 


Members of the Host Chap 
ter, Syracuse, who worked 
on meeting arrangements 
were, left to right seated: 
S. Urban, D. Babcock, B. 
Mitchell. Standing, left to 
right: R. Adams, F. Hatch, 
F. Mylchreest, E. Flaring, 
and W. Harvey. 


nd generally speaking 


10us engine parts tabricate 


from aluminut a dozen years ag 
iker wu session of some 25 to 3 cent are today made 
is Otis | Grant, East from magnesium.” 
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s recommendations for ma 
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September, 1944, issues 
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(Continued on page 138) 
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ONE-PASS 
INSPECTION 


Workpiece is passed 
jirectly under contact 
No stopping and no 
backstop required. 30 to 


60 Yo 


ey hep 


eh bherk 





faster inspection, 


rately 


PPP pres re 


cRPWEW Whew mibinn 


OUTSTANDING 
BEC AUSE= 


Limit lights show immediately any 
variation in specified dimension. No 
hesitation, no backstop, positive. 


No maximum and minimum masters 
required to set dimension limits. 


MODEL 130 


This Comparator is of great value for high speed, 100% 
inspection at either Production or Final Inspection. The 
speed is unusual. There is no necessity for slowly ma- 
‘ neuvering the workpiece under the sensitive contact to 
Contact pressure adjustable from 2 to determine its maximum dimension, nor to bring it to rest 
16 ozs. against a backstop. Actual time studies indicate savings 
- a of ' in inspection time of from 40% to 60%. 

Four magnifications enable readings 


from ten microinch to .003”. Even finer Either tolerance lights or the meter scale may be used 
; the lights for fast, 100% inspection; the scale for selec- 
readings can be estimated. 


tive inspection. The indicating hand swings positively 
and stops definitely and quickly. 


Unusual wide-range zero adjustment 


makes setup simpler, faster and more 
positive. 





WO re re ee 


This exceptional Comparator is a decided advance in 
FOOTE PIERSON gaging devices. Its flexibility, range, sensitivity and 


E/CCrrOINC gage accuracy are worth investigation 


MANUFACTURED EXCLUSIVELY FOR 








FEDERAL PRODUCTS CORPORATION = 1144 Eddy St., Providence 1 R. 1 
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Mid-Summer Shipments Bound 
Upward; Cancellations Drop 


rl 


indicator 


After i climb upward, then a 
irp «le e, the busine index of the 
ichine t ndustry leveled off early 


yeal Now. month by month, it ts 
ittering raZily like i bar ymetric 


tormy weather 


August witnessed shipments bound 
ipwar ivain record a substantial 
even per cent increase over July. New 
machine to built during \ugust 
wert ilued at $35,041,000, as com 
ured wit $32,753,000 for the preced 
ing mont the WPB’s Tools Division 


W ashington 


Machine Tool Industry... 









MACHINE TOOLS 


...mews and trends in the 


increased to 
25.5 per cent Over the July 


a 1 11 
order DOOK DacKliog 


= 


increase of 2.4 per cent during 
brought the value of unfille 
$195,818,000 at the end of August 


j 


July backlog was valued at $191,259 


The rest of the story is told in 
firm orders i 

which totaled $42,376,000, an incre 
of nearly 18 per cent over the Ju 


tal of $35,959,000. August cancellati 
were set at $2,352,000, a decreas 
per cent tron the July total ot 
070,000 


received during August 














@ For the interest of our readers, who are 
buyers and users of machine tools, leaders of 
the trade have been invited to present their 
views on various aspects of the postwar out- 
look of the industry. This is the ninth of a 
series of statements 


ROBERT J. WILKIE 


PRESIDENT 
SONTINENTAL MACHINES, INCORPORATED 


| ESS than five years ago economic 

4 upheavals were being charged 
to the machine, but the machine was 
given no credit for its contributions. 
This feeling went so far as to prompt 
the attempt of legislation against the 
machine 

The machine has vindicated itself. 
Now it is the American free enter- 
prise system that is under attack. 
Practical “doers” have been so busy 
tending business problems they have 
not answered the attacks on the basic 
principles of freedom of opportunity. 
It now seems urgent for business to 
undertake a. program of education. 

We feel that the machine tool in- 
dustry is one that should take the 
initiative. The advertising series of 
Warner & Swasey is an inspiring 
step in that direction. Since the ma- 
chine tool industry cannot prosper 
unless all industries prosper, it is as 
much our task to assist in re-defining 
the basic principles upon which our 
country was built and grew, as it 
is to bring out new models of this 
product. Unless we have the fertile 
soil of a free economy, new cost-cut- 
ting models of our machine tools will 


LET'S DEFEND FREE ENTERPRISE 





not provide a happy future tor our 
industry. 

To assist in this educational pro 
gram we distribute each month the 
best books defending free enterprise. 
We have distributed these to our 
salesmen, executives and employees 
It is lamentable that the sane, logical 


and inspiring books are not adequate- 


ly publicized in the press nor read as 
widely as they should be. 

There are many other ways in 
which business men can present their 
case. \ few years back it would 
have seemed irrelevant for machine 
tool manufacturers to write letters to 
congressmen and in various ways 
undertake to defend the American 
way of life. Today we feel that these 
undertakings are some of the new 
kinds of activities that management 
must engage in to stay in business 
and grow. 








106 


Ratings Discarded to 
Critical Civilian Orde 


Though an 


ece 


Machine |< 


See Pao 109 


WPB’s intent! 


The machine 
rosreinn 3 a 


















tool 





THE TOOL ENGINEER 


NOY 











Shooting the “BIG DUCKS’ 


MILES AWAY 


Shooting enemy planes at a distance of several 
miles is like shooting big ducks on a grand 
scale. The gunner must “lead” the target to 
allow for its movement while the shell is get- 
ting there. 


Hence, the antiaircraft gun is never sighted at 
what it is trying to kill—but at some point in 
advance of the target. 


The eye and experience of the most expert 
duck hunter would be of little use in shooting 
these “big ducks” The pointing of the gun is 
a complicated mathematical problem, solved 
by an elaborate plotting machine. The gun 
must follow orders of this plotting device with 
utmost exactness, 


Without precision of the very highest order 
in every critical part, the gun couldn’t hit the 
“big ducks” Antiaircraft fire would be mildly 
annoying instead of having deadly accuracy. 


Microhoning contributes largely to this re- 


MICROMATICE 


ABER, 1944 


sult because it provides the modern produc- 
tion approach to precision in final stock 
removal—maximum precision control of sur- 
face character. 


Without this production approach to precision, 
it would be impossible to build these “big 
duck” guns in the quantities needed. 








Some Microhoned Bores in 
Antiaircraft and Other Ordnance 


Rifle Barrel Lands e¢ Aiifle Barrel 

Grooves ® Recuperator Cylinders ¢ 

Regulator Cylinders ¢ Variable Recoil 

Cylinders ¢ Rifle Hoops ¢ Tapered 

Gun Chambers... (Guns from 2) feet 

to 75 feet long—.30 caliber to 16 inch 
in diameter). 
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Cylinder block being drilled on W. F. and John 


Barnes machine. 


How boring, drilling, reaming, tapping 

and milling operations can be done 

gmultaneously is described in thirteen 

pful booklets. This useful informa- 

n shows how W. F. and John Barnes 

: achines are designed to meet specific 

- ‘equirements. Write today for this data 

which may suggest a tooling or pro- 

[ sa@action set-up for you — ask for 
letin No. 1144A. 


STREET 


SOUTH WATER 


Special tapping heads and holding fixture designed and bui 


manufacturer for W. F. and John Barnes machine 


PRODUCTION INCREASED FROM / 20 10 
2000 cytinver BLOCKS PER MONTH 


Machining blocks by former methods including single 
spindle drilling and tapping machines cost this manv- 
facturer $13.75 each. 
chines to do the drilling and tapping operations only, 


By installing three Barnes ma- 


total unit cost was reduced to $7.50. Production jumped 
from 720 blocks to 2000 blocks per month with a gross 
savings of $12,500 per month. 


The manufacturer designed and built the drilling and 
tapping heads required for the cylinder block. Barnes 
built the machines to accommodate these special heads. 
It was through this collaboration of the manufacturer's 
engineers and Barnes’ engineers that it was possible 
to build these three machines. 


Regardless of how complicated or difficult you consider 
your machining problems, it is possible they may be 
readily solved by consulting our engineers. Just submit 
your problems to us, recommendations will be made 
without obligation. 


JOuHnOA 


ROCKFORD, 


'LLINOUS, U.S. 
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Po: var Surplus Policy Charted at NMTB NAMES NEW OFFICERS 
. T | 3 ild M ti @ New President of the National Ma- 
> chine Tool Builders Association is Joseph 
Me ine oo ul ers ce Ing I Trecker Vice President, Kearney & 
[recker Corporation. William P. Kirk, 
’n the thres tler in reconversio! Vice President, Pratt & Whitney Divi- 
table chat [f anything ej tific sion, Niles-Bement-Pond Company, was 
i1ustry, mem- I ting n A he nsistenc elected First Vice President: Herbert H. 
hine Tool industry leader riot ou Pease, President, New  Britain-Gridley 
re October ies head 1 the ne eriment Machine Division, The New Britain Ma- 
Meeting. har $1 ttitude or nver chine Company, was named Second Vice 


President; and Crawford N. Kirkpatrick, 


manpower! 


ries the Restrict ' , Hol President, Landis Machine Company, was 


ippointed lreasurer. 
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ers on the 





Newly elected Directors are Herbert 
Pease \. M. Johnson, President, Barnes 
Drill Company; and H. W. Bockhoff, 
President, National Automatic rool 


Company 


of the Annual Dinner 
n of silver iwards to the 
sidents f more than 20 
yse honored were: 


Eberhardt, President, Gould 

i“ 1907-09); Edward P. 

‘resident, The Bullard Com- 

; James Burton Doan, Chair- 

Board The American Tool 

pany 1915-18); and August 

President The Cincinnati 

pany (1920-22 \ll were 

M Bullard, who was re 
mihe myury 
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( \ ulders of the lf we at 11 o ‘win our pea \ hine tool sal The Warner 

were damne¢ y start now is later than 1 ys : iti easoned that every 

of work, and in think ould d te part of his ad 

re n continue its What the industry poli night rtising value of replacing 

larify the role disposal of the estimated : unk with good surplus machines 

1U- t s pla ! nation’s e¢ plus machine tool hat will t | r customers “some new ma- 
market after the war was revealed in a ine on ld machines 

la- lders to continu committee report by Walter K. Bail kee} mplovment going at’a 

ly. allowed to pro Vice President, The Warner & Swa ' evel we've got to have assured 

‘ needed for na Company ss markets. We can only assure 

ed f version t yeacetime opera Bailey called for an industry-wide ef ma markets by low production costs 


don't watch out ort to put these irplus machines t We : 1 issure low production 
arged as the bot vork in American plants. Get then (Concluded on page 130) 


Above: R. M. Gaylord, President, the Ingersoll Milling Machine Com- 
pany, and (right) J. Y. Scott, President, Van Norman Company, and 
Retiring NMTB President. Gaylord is President of the National 


Association of Manufacturers. 


Left: W. K. Bailey, Vice Presi- Right: A. G. Bryant, Vice Presi- 

dent, The Warner & Swasey dent, Cleereman Machine Tool 

Company, outlined a proposed Company, who has led the in- 

industry policy on surplus ma- dustry’s program of ‘“Wash- 
chine tools. ington education”. 
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The Norton Bura-way Grinder combines new prin- 
ciples in the design of cutting tools in a machine 
which generates, reproduces and maintains relief 
angles constant as measured in the direction of feed. 


This provides the entire cutting edge of a tool with 


a uniform, adequate support including sections in- 


volving curves and radii. 


The NORTON 
Bura-way 


Will Lengthen Tool Life 
Will Increase Production 


Will Reduce Inventory of 





Production Tools 


Is Readily Adapted to your 


Tool Room Procedure 


NORTON COMPANY 


WORCESTER 6, MASSACHUSETTS 
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@ Johns-Manville Corporation filed 


Covernment reports at a rate 


one each two minutes last year 
In all, the firm prepared 71,58! 
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FLAT HEAD CAP SCREWS 


OVERSTOCKED BY LEND-LEASE? 
In short 
They set up in a counterbored hole more truly flush than 
any other type of hollow screw. The V-head fits the counter- 
bore with complete closed contact all-round. This gives frictional 
. . ° ° . ee 99 - not tl Sal 
holding-power and rigidity of grip. . . “Pressur-formd” of cel atone pases 


ALLENOY steel, with uncut metal fibres shaped to the head. 






A" 





Threads also are pressur-formd, with tol- 
erances held to a high Class 3 fit. Strength 
and precision distinguish these screws in all 
their applications. 


\ 


| 
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Ask your local Industrial Distributor for sam- 
ples and dimensional data,—the same Allen Dis- 
tributor who serves your interests with the most 
dependable supply-items in all lines. 
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THE ALLEN MANUFACTURING COMPANY 


HARTFORD, * ALLEN te CONNECTICUT, U.S.A. 
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The crusher dressed multi-ribbed grinding wheel offers important 
savings in both time and production costs in grinding precision 
threads and circular form or profile work. 

In a plunge cut with such a wheel on the Sheffield Thread and 
Form Grinder, a single or multi-start threaded section, the length of 
which does not exceed the thickness of the wheel, is completed in 
1-4 revolutions of the work part. For larger parts traverse grind- 
ing is used. 

Wheels are crusher dressed in a small fraction of the time it takes 
by conventional methods and they have more effective cutting 


surfaces. Furthermore, the multi-ribbed wheel stands up longer. 


Write for technical bulletin. 
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AND DROP IN ANOTHER 
ji uAAUAL LocaTi4e tecualp 


WITH THIS CINCINNAT| BF, 
ENGINEERED EQUIPMENT © 





The exceptionally hig] 
and the ease with which it wa 
be attributed largely to the 


designed by CINCINNATI App! 
neers. The equipment: A ( 


3-30 Duplex Vertical Hyd: 
automatic clamping fixtures. T 
Broach two wrench slots. The 


removes one finished part and 

piece to replace it. This is the 

part of the entire operation. A \ 

a back taper locates the part centr 
cup-shaped clamp at the front of the fixtaiil 
clamps the part back against a | Ing | 
@ This setup was developed by Cincinx | 
Application Engineers and provid: t ; 
economical means of machining 4 
slots in a circular part. Talk 3 


broaching or milling jobs with our engineer 
















They may be able to work 


satisfactory method of handling 





Simplified drawing showing 
how the parts are automati 

cally located and clamped 
prior to the down stroke of 


the ram. 





ware f Right: Cincinnati No. 5-42 Duplex Vertical Hydro-Broaci 
< INATI) Catalog M-894-2 gives complete specifications. For a briet 
+: description, look in Sweet's Catalog File. 
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TOOL ROOM AND MANUFACTURING MILLING MACHINES...SURFACE BROACHING MACHINES... CUTTER SHARPENING maAcii® 


| 
: 
' 
a 


DUSTRIAL sora 
NEIV'S DIGEST 


a review of significant developments and new techniques 
in mass production industries . . . 


S NTDMA Elects Officers; 
S Moore Becomes President 





Electronics Training Course protect lift truck operators, Douglas 

Available on Slide Films Aircraft safety engineers designed a héavy 
sanopy installed on many of the material 
handling units in their plants. The lift truck 
with overhead guard pictured is in the 
Douglas, Long Beach, California, factory. 
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Literature on industrial electron porate: 
‘quipment is supplied covering 1gnitron Three Manage elected t 
rectifier f frequency heating ré ears t serve on the Council, x 
sistance wv ling. power line carrie! ing body of the Society were lane 
rotot! ed ignitron, and electroni Ellis, Vice President in charge of 1 
tube data sheets facturing Lima Locomotive W 
ncorporate Arthur J. Kerr )} 
Bailey Succeeds Gates Manager of Sales, Pittsburgh Equita 
as President of ASME Meter Company; and Herman Ge 
NEW ORK Alex D. Baile: Vic Thielscher, Mechanical Engineer 
: ; 5 —s passe) " tomac Electric Power Compar 


President, mmon vealth Edi nm Cor 


pany, Chicas and well known in the WPB Frees Gages 























field I its team tation manag From Rating Requirement 

ment al ngineering education, ha 

been e| ted President of the Americar VASHI GTON Produ V known P 

Societ f Mechanical Engineers gaue and precision m<¢ iring ha machine t¢ C. H.R 
Bail election was announced by to is now considered A lat Vice Preside meld 

the Societ fter tabulation of letter ill essentia] demand, the WPB 1] eives his 25-ye 

ballot f approximately 18.000 ASMI1 LI 101 i innounced Don s Polk. Sheff 

member H ucceeds Robert M 

Gat ill assume his new posi Accordingly, suppliers ma 

tion at the annual meeting of tl . So chase the apg ae gar out rating WPB Advances Campbe 
wo Mau Wasle tn Saweiaean silt lie ‘ WPB Form 547 Murphy Returns to Industry 

ing the Distributor’s Rating 

Three Vice Presidents elected for discontinue Likewise, the WPB 

two-year tert vert David Larkn er E-5-A, which required that 

Vice President and General Manager tacturer f gages and preci y 

Hhroderick and Bascon Rope Company tools restrict shipments to rated ordet 

lohn E. Lovely, Vice President. Jone has been revoked Manufacturers ne 

nd la Machine Company: and no longer set aside a percentage 

Chor i McEw in \ ic¢ Pre sident duc tion for bbers and de ilers V\ 

McClure, Hadd and Ortman, Incor said 






@ Much credit is deserved by the tool industry for the victory America has achieved on 
the war production front. Looking to the future, trends in mass manufacturing in the . 
metal-working field are contingent on wartime and postwar developments in machines and tant D 
tools. Here is the postwar outlook of one of the outstanding leaders in this field 


WAR EXPERIENCE 
MAKES INDUSTRY 
PRECISION CONSCIOUS 


~ 


FREDERICK S. BLACKALL, JR. 


PRESIDENT AND TREASURER 
THE TAFT-PEIRCE 
MANUFACTURING COMPANY 


; XPERIENCE during the period 
“ following World War One indi 
cates cleariy that the industrial ex 
pansion which occurs under the im 
petus of war has a permanent edu 

























New Committee on Problems 
of Tap and Die Industry 


\ 


















Committee members 


nite 























cational value to industry at large, not only in materials of which they 
fostering to a marked degree appre- are made, but in their design and pm 1 M 
ciation of the value of precision tools dimensional characteristics, which Machine ( 
and widening their use will render many an existing tool Bay Stat 

Many firms, which employed crude crib obsolescent. Machining and in rank M 
manufacturing methods prior to the spection practices have undergon Br thers 
present war, have become production radical changes, which will involve a wes GE See 
and precision conscious as a result wider use of tools and gages. And ee 
of their war experience. Thus, a finally, a normal secular growth in 
definite growth in the normal de the demand for tools will have o¢ 
mand for equipment of this character curred during the war years. 
can reasonably be expected during The integration of these forces Chief probl 
the postwar era Other factors also would seem to point to enlarged 
point to mounting postwar tool normal sales volumes for tool manu nt 
sales facturers during any normal post- 

For Xamph there has been a war year. when judged in the light 
vast development in cutting tools of established pre-war standards of 
during the past four or five vears. performance ' 

— aes ; ee : (Continues n page 12( 
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Too, - 


ik obtain unlimited cutting angles on the 


Lodge & Shipley Duomatic Lathe, only the 
simplest adjustments are required. With the dual 
carriages and tool slides—front and rear— 
multiple tools are used in turning and in straight 
and angular facing operations never before 
possible with so little effort. The most difficult 
bevel cuts are performed with remarkable ease. 


Thy. 


The massive tool slides of the Duomatic are solidly 
supported, insuring stability even under heaviest 
cuts, and are readily swiveled to give a power feed 
and power traverse movement at any angle. When 
the tool slide is rotated through an angle of 180°, 


(a 


once & 1H 


CINGINNAT/ 25. OHIO. 2.8. A. 
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ip : 


ING 
ith four tools front 
tools rear 
overhead attachment 


LIDES! 


44 e 
You can do it 


6,  WWOMATIC” 


‘ 


> 
* 


ENGINE 
AUTOMATIC 
TOOL ROOM 
OIL COUNTRY 
LATHES 


GEAR machined \ 
three 


and one tool on 


the direction of feed motion is reversed so that 
facing cuts travel away as well as toward the 
centerline. 


These outstanding improvements, greatly widen- 
ing the range of cutting operations, are typical of 
the many time-saving, labor-saving advantages 
offered in the Duomatic. As a result, the Duo- 
matic stands unchallenged among automatic 
lathes for simplicity and adaptability, handling 
large or small lots with equal facility. For more 
detailed information, call on Lodge & Shipley 
Engineers or write on your company’s letterhead 


for Bulletin 601-FL. 
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The Nibbler has no work table. Job must t 
guided by hand. Finished edges are : 
material is reduced to waste chips. Wor 


is limited to thin plate stock 


The DoALL’s thin cutting blade 
accurately. Edges are 
metal is wasted. DoALL tak 
you can cut | orn 

from stacked sheets. 





The DoALL has cut its way through millions 
of feet of metals, alloys, plastics, laminates, 
plywood and composition materials that 
have gone into war production work. 


The DoALL laughs at former cutting records 
by doing internal and external sawing 
in 1/4 to 1/10 the time of other methods. 


If there is one machine tool that deserves 
your attention now and after the war, 
it's the DoALL. 


The circular DoALL ADVANTAGES tells a 
graphic, time-saving story. Send for copy. 


Super 


an pection Laboratory POWDER METAL 
“ Grinding Wheels (olloido no " ‘ sa M8 
Surface Grinders “ 


V | aim 
Cutting 0 _ Speed AGE RID : = 
las ulleys - ‘ , i Ki} 


= ws PAvwi TE 
cig, e-y, yf & a be Ee % i 


Contour Sawing Band File 


and 
Selectron SPELOWASTIR 


and } 
Soluble Oris Coolant Systems 


INDUSTRY'S NEW SET OF TOOLS 
CONTINENTAL MACHINES, INC. 


1304 So. Washington Avenue . Minneapolis 4, Minn. 
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(..-and CONE 
FORMING too! 


Reet ane eS 


i 


From flat sheet to cone with standard 
dies . . . illustrates another job and 
suggests the surprising variety of work 
performed on Cincinnati Press Brakes. 


(lita ee 


Write our Engineering Department. They 
can solve your problems on forming 
ones and fadeouts, on curving, and many 
other operations. Ask for Catalog B-2. 


THE CINCINNATI SHAPER CO. 


CINCINNATI GHIO U.S.A. 
SHAPERS - SHEARS - BRAKES 





Won’t Over-tighten «Saves 
Screws, Nuts and Bolts-> 
Standardizes Assembly 


AIRCRAFT PRODUCTION | 


Boeing, Douglas, Lockhe 
Set Record With Team P 





These three co! 
NA 


‘OE . ieee eee 2 oe eee On 2 eee Pe ee 


Eastern Representative: 428 New Center Building, Detroit, Michigan 
(Continued page 
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APT ACCURACY 


IN CUTTING TOOLS...FOR ALL 


Since Staples was founded most of its output of 


Carboloy-Tipped Circular Cutting Tools has 


gone into the building of aircraft’ engines. In 


Reamers 


fact, more Staples Carboloy-Tipped 


than all other makes combined are used by 


aircraft engine manufacturers. 


Now, greatly increased production facilities 
£ } I 


make it possible for you to enjoy the benefits of 


these tools, made to meet the needs of aircraft 


industries 


what your 


accuracy No matter 


REAMERS - 
SHELI 


DISTRIBUTORS 
rth Clo 

tha, Neb 
sad Smeljer Supply Co 

y. N.Y 
Detroit 


WN Co 


The Cameron & Barkley Co., Charleston, 5. ¢ 
The John C. Eide Co., Minneapolis, Minn 


Newark, N. J 


Memphis, Tenn ; 
General Carbides Company 
Denver, Colo 
Serew Machine Supply Co 
Mich. Muskegon Hdwe. & Supply Co., 
Portland Ore , The L. A Benson Co., Iac., 


Muskegon, Mich... 


NOVEMBER, 1944 


cont 
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Jacksonville, Fla 
Empire Machinery & Supply Corp 
Machinery Sales & Supply Co., 
Murray-Baker-Frederic, lnc., New Orleans, La.,; A. N. Nelson, Ine 
Chicago, IIL; Strong, Carlisle & Hammond Co 
Harold W. Kimball Co 
Baltimore, Md.; El Paso Saw & Belting Co., El Paso 


products serve, you can make use of today's 
highest quality cutting tools. 


Our line of standard design tools is complete, 
but we will also make special design tools to 
your specifications. 

Send for the most comprehensive information 
and design, con- 


published on reamer usage 


tained in our Catalog No. 44 


& ENGINEERING COMPANY 
onto 


STAPLES TOOL 
CINCINNATI2S, .. 


CARBOLOY-TIPPED CIRCULAR CUTTING TOOLS 

















MILLS 
POOLS 


END 
SPECIAL 


FACERS «© COLNTERBORES 
LIN] Or CIRELLAR 


DRILLS 
ALSO AO COMPLETI 
Miami, Fla.. G. F. Cotter Supply Co., Houston 
Norfolk, Va 
Marshall Supply & Equipment Co 
Brooklyn, N.Y 
Syracuse Supply Co., 
White Supply Co., 


Tampa, Fla 


Dallas, Texas 
Cleveland, Ohro 
Waterville, Me Waterbury, Conn ; 


Texas 





Texas, J E 
Fuchs Machinery & Supply Co., 
Tulsa, Okla 

Sager-Spuck Supply Co, 
Syracuse, N. Y_, Sterling Supply 


Quinn & Quinn, Birmingham, Ala, 
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e 
“Through the us 
swiss” Swiss-Patter® Files, 


have forgotten © 





You, too, can eliminate file troubles . 


. secure best 
results at least costs on your intricate and accurate 
filing work . . . by standardizing on “AMERICAN 


SWISS" Swiss-Pattern Files. The tough, strong metal 


. correct and uniform hardness .. . sharp, deeply 
cut teeth .. . long filing surface of these precision tools 
assure faster work, longer life, and lowest filing expense. 
Furthermore, the large “AMERICAN SWISS" line of 
more than 3000 different shapes, cuts, and sizes assures 
an exactly suitable selection for each job, and each 
file is guaranteed to be perfect in every respect. You 
are SAFE when you standardize on "AMERICAN 


SWISS" Files . . . obtainable from our Distributor. 


of AMERICAN 


ur file troubles.” 





FILE SERVICE 


we 


< 


af 





WRITE FOR 
CATALOG 


American Swiss File & Tool Co., Elizabeth, N. J. 


ASK FOR THEM BY 


NCUCGN 


NAME 


WIS Kt 
SWISS PATTERN FILES 
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iMustration is three times 
actual size. 


That's the sort of job Michigan fine-pitch ground hobs are designed to do. The 
gears are 48 pitch with 10 teeth, 7/32” long and an O.D. of 0.250 inch. Feed is 
automatic. On hand fed machines in the same plant. 50 steel gears per hour are 
being turned out with 750 gears per sharpening of the ground hob. The latter 
are 1] tooth, 48 pitch with an O.D. of 0.270. Both are used in supercharger controls. 


Michigan fine-pitch hobs are available in ground form up to 48 pitch. Unground 
types can be furnished up to 96 pitch. 


Where extreme precision is required, fine-pitch hobs for small gears can be 
furnished in pre-shave types, to enable finishing to almost any accuracy desired 
on Michigan 861-4B gear finishers. 


We will be glad to quote you on your requirements. 


¥ cy 
E os MICHIGAN TOOL COMPANY some 


wxsumc 7171] E, McNICHOLS ROAD . DETROIT 12, U.S. A. 
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NTERESTING MACHINE FINISHES 
CAP BOLT HOLES IN AUTO CONNECTING ROD 


The left-hand head end mills to the broached surfaces at 
station 2 and combination finish counterbores and cham- 
fers at station 6. The right-hand head drills 2 holes half- 
way at 2, drills through at 3, rough reams at 4 and finish 
reams at 5. Station 1 is for loading and unload- 

ing. W. F. and John Barnes units are used with 

heads of our own design and manufacture. Since 
production requirements are moderate, index is 

manual but with a safety latch to prevent back 

motion or double indexing and to provide an 
approximate stop. End milling is off center for 

tool efficiency and to give a smooth surface for 

the drill break-through. Reamer feeds are com- 
pounded to give them twice the travel of the 

drills. This all adds up to a simple, efficient ma- 

chine for doing a tricky job effectively. 


REHNBERG-JACOBSON MANUFACTURING CO. 
Special Machinery 


2137 HISHWAUHEE ST. ROCHFORD, 


ILLIAHGIS 
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IMMEDIATE DELIVERY 
FROM STOCK 


can be made on 
most standard 
TECO Cemented 
Carbide Tools and 


| Blanks! 











| never knew what Carbide 
could do, until | used 


TECO Cemented Carbide 


@ More pieces between grinds 


@ More grinds per tool 


@ Less down time 
@ Lower tool cost 


Many a production man who was ‘‘satisfied"’ with his carbide 
tools has changed his mind when he changed to TECO Cemented 
#Carbide. This harder, denser, more uniform carbide outproduces 
J other carbides in job-for-job comparisons. 


Prove it yourself! Put TECO Carbide Tools on any machine in place 
of present carbide tools. This simple change will produce more 
pieces between grinds—give more grinds per tool. 


One of our tool engineers will be glad to study your needs and 
suggest the most suitable TECO tools and operating procedure. 
Meanwhile, send for complete catalog and price list. * 


TUNGSTEN ELECTRIC CORPORATION 570 39th Street, Union City, N. J. 
Branch Office: 2906 Euclid Avenue, Cleveland, Ohio 
Representatives: Indianapolis, Ind. Chicago, Ill. Detroit, Mich. 


Pioneers in Tungsten Corbides 
T 3 c oC for over a Quarter Century 


ce fee NOVEMBER, 1944 
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| SHELLENDMILLS 


ry eB $ be og" 


C%, 4. Faster, cleaner cutting . . . finer finishes 

% 

‘ Carbide Tipped Tools are a specialty with us. We make them Conversion 
f exclusively. Our experience, research, development and im- rest 














No. SSM Shell End Mills, for 
machining steel. Standard sizes 
diameters, 4 









Expansion 





AS MUCH AS 


No. SEM Shell End Mills, for ma- 3 


}  chining cast iron and non-ferrous or agg 
— Standard sizes from Micl _ 
44’ to 6’’ diameters, 4 to 8 teeth wtth these st 
¢ Ach 7 > oe 


STANDARD CARBIDE TIPPED 
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UP TO 10 TIMES greater output and 4 times longer life 
between sharpenings, are not unusual with these new 


Wendt-Sonis Carbide Tipped Shell End Mills that employ Purchaser 
a negative rake design feature. Consider these desirable ve 
3 advantages: 


1. 20’’ feed compared to a 2’’ feed of HSS end mill 
2. Increased surface feet per minute 
3. 25% longer carbide tips 


provements are your assurance of complete satisfaction when 
you use W-S Carbide Tipped Tools. 

Refer to “TOOLS” in your Classified Telephone Directory, 
for your nearest W-S Distributor, or write WENDT-SONIS 
COMPANY, HANNIBAL, MISSOURI. Branch Warehouse: 
LONG BEACH, CALIFORNIA. 


EW! CATALOG 144 just off the press. Contains 
data and latest prices on W-S Shell End 


Mills plus many standardized carbide-tipped tools 
formerly classed as ‘special.’ Write Topay for your 
FREE COpy Distributor 


V2 ‘ . . 
uJ E n D i Oo a 3 ss Relocation 


CARBIDE TIPPED CUTTING TOOLS 


BORING TOOLS «+ CENTERS © COUNTERBORES + SPOTFACERS ¢ CUT-OFF 
TOOLS * DRILLS «¢ END MILLS © FLY CUTTERS + TOOL BITS ¢ MILLING 
CUTTERS « REAMERS ¢ ROLLER TURNING TOOLS ¢ ROUTER BITS ¢ SPECIAL TOOLS 
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NLY Lo-ceucag AUTOMATIC LATHES 
Yer k i= DE 





Bee 


a. 
+ es) 
HAVE THIS Zucch 


@ War production plants appreciate the speed and simplicity 
with which Lo-swing Automatic Lathes can be changed-over 
from job to job. Take Model LR for example: A hinged door 
provides easy access to the Simplified Change-Over Mechanism 


located on carriage front. Simply loosen two cap screws and 





move gear segment to graduation on seale corresponding to 
desired length of cut in inches. Tighten cap screws and carriage 
is timed for the job at hand. Cam is standard and does not have 


to be changed, and since the cycle is closed and locked, machine 
Close-up view of Simplified 


' cannot get out of time. 
Change-Over Mechanism. . 5 


Rapid traverse adjustment is accomplished with equal ease and 


nee eee RR 


speed thru the hinged door at the head end of machine. Loosen 
two cap screws and slide the ring which is graduated in inches 
around until the length of cut desired in inches is opposite the 
zero mark. This automatically positions the rapid traverse con- 
trol cams so that the remainder of the eyclc is completed in 
rapid traverse. A Rapid Traverse Control Handle, conveniently 
located just below the door opening. further facilitates this 


adjustment and reduces change-over time. 





These and other Lo-swing features, developed in the peace-time 
ip view of drum cam showing index 


ve and graduated adjustment ring. past, are proving their value under the stress of war production. 


SENECA FALLS MACHINE CO., SENECA FALLS, N. Y. 


ATHE NEWS fom SENECA FALL 


NOVEMBER, 1944 
































































BEFORE YOU PUT HOLES IN 


SHEETS 
ANGLES 
CHANNELS 











BY any METHOD... investigate 


WALES 


HOLE PUNCHING EQUIPMENT 





Before spending valuable time and effort design. 
ing and building special hole punching dies, 
check with Wales-Strippit engineers who may 
have solved your particular hole punching 
problems by using various adaptations of 
standard Wales Hole Punching Units, 


Join the hundreds of metal fabricators 
who make it a rule to call on 
press brakes - 7 ° ° . 

Wales-Strippit before putting holes 
in sheets, channels, and angles by 


any method. 


As a timely suggestion, call on 
Wales-Strippit FIRST 
3 





W rite for Catalogs 

TIME-SAVING 

MONEY-SAVING 
FEATURES 


WALES - STRIPPIT 
CORPORATION 


1. Usual time-consuming ad- 
justments of conventional set 
ups are eliminated 

2. Punch and die held in per 
fect alignment by holder 

3. Each unit is independent 
and self-contained 


353 Payne Avenue 


NORTH TONAWANDA 
N. Y. 


4. Straight line, staggered or 
scattered patterns, punched 
with same units 

5. Same group of units may be 
used interchange ably on press 
brakes and stamping presses 


Retween Bu 
Niagara ! 


6. Nothing attached to press 
ram 


GEORGE F. WALES 


- resident 

7. Individual units may be in Presid 

stantly removed or reset 

8. Punches may be inter 

changed without disturbing 

set-up Specialists in |! nins 


9. Die setting and press “down 
time” reduced to minutes 

10. Same units may be used and 
re-used in unlimited patterns 


and Notchi 
Equipmen 


Wales Pilate Set System punches holes in sheets as close as cente 
to-center in any direction over the entire sheet 
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THIS heavy-duty two-way NATCO drills 99 holes 
* simultaneously in a 750-lb. Diesel cylinder block. A 
rearrangement of the spindles in the slip-spindle plate 
quickly adapts the machine to a change in the design 
of the part. 


The machine consists of standardized HOLESTEEL units 
mounted integrally with a stationary central fixture. A 
cylinder block is loaded upon a roller conveyor in the 
fixture and then jacked up against the finished bottom 
face, being located over two master dowel holes. 


SPEED, PRECISION, ECONOMY 


NATCO way-type machines are built for specific jobs to 
process multiple holes automatically, thereby increasing 
production and reducing hole costs. Accurate work is as- 
sured because the ‘‘skill is built into the machine” and 
the opportunity for human error is held to a minimum. 


You are invited to send us your blueprints or have our 
field engineers make a survey of your requirements. 


APPLIED TO 
ee" DUTY WORK 












































The above diagrams show the holes 
drilled in the cylinder block. 


Vertical unit drills 62 holes in the 
bottom of the block including all com 
and bearing stud holes, also six oil 


lead holes 5" deep. 


Angular right-hand unit drills ao total 
of 37 holes, 13 of which are in pad A 
and 24 in pad B. 


All operations are automatic from a 


push-button start. 


Production, 19 blocks per hr. 


NATIONAL AUTOMATIC TOOL COMPANY, INC., RICHMOND; IND. 


MULTIPLE DRILLING, BORING, AND TAPPING | CHINES 
: INVESTIGATE NATCO METHODS FOR THE LOWEST POSSIBLE HOLE COSTS! 





SALES OFFICES: {207 amwoov sve. surtavo; 290% Commence 10. NEW YORK c1TY 


NOVEMBER, 1944 


©. ADJUSTABLE SPINDLE 
Say ie MACHINE 
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‘ DI-SAWS 
"Ve Cher / 


A broad statement? Yes. 
But soundly founded on 
facts—the experience of 
numerous large manufac- 
turers — the actual per- 
formance records of the 
machines, themselves — 
and fundamental 
superiorities of 
design and con- 
struction. 
Larger wheels (24'' diame- 
ter on the standard mod- 
els) provide greater trac- 
tion, faster, straighter cut- 
ting, more production. 
Transmissions, common 
source of die saw grief, 
never fail in TANNEWITZ 
DI-SAWS. 








{ STANDARD MODEL No. M24 4 
> i (24" WHEELS) 


Sturdier, heavier construction throughout, plus many refinements of 
design, make these machines the greatest, trouble-free producers in 
their field. It pays to buy the best! 


With a TANNEWITZ DIE-SAW you can do in minutes jobs which 
require hours by the shaper, miller or lathe methods. 


Get the complete facts. Just write for DI-SAW bulletin. 


Other Models to Handle Work of Practically Any Size 


Made with 30", 36", 48" and even larger throat capacities if desired, 
the TANNEWITZ "Big Bertha'’ models make available the tremen- 
dous savings of inside and outside sawing, filing and polishing on 
dies, jigs and other work of practically any size. Write for bulletin. 


On request: Bulletins on Single and Variable Speed Foundry 
Band Saws; Sheet Metal Cutting Band Saws. 


THE TANNEWITZ WORKS, GRAND RAPIDS, MICH. 
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Barenbru Ege, Golf “Pro”, operating 
hows tdpping attachment in.No. 3 
, mits dual production on parts below. 


Prod. Time—11 Sec. . for 
Two. Size: 1%” O.D. x 
1%". Mat.—Aluminum. 


Prod. Time — 7 Sec 
for Two. Size: 1 
O.D. x 4%". Mat.— 
Kesioats 


‘ah 


ten 


Prod. Time—7 Sec. eos inpad 
Size: '@" O.D.x 


Aluminum: 


e aluminum couplings, vital in aircraft use; 

1 on a 154” capacity Greenlee Six. The 

oled with a dual set-up...two parts are 
ia 1eously 








The following tooling set-up, used by 
Chicago Metal Hose Corp. to produce 
couplings, illustrates the easy application 
of tools on a Greenlee Six. 


SEQUENCE OF OPERATIONS 


1st Position 4th Position 


Form twe Tap drill 2nd piece. 
Drill small 
two pieces. 


2nd Position 
Knurl two pieces. 
Tap drill Ist piece. 
3rd Position 


Tap Ist piece. 
Cut off Ist piece. 


ieces. 


ole for 


5th Position 
Tap 2nd piece. 


6th Position 
Cut off 2nd piece. 


Machine equipped with lead screw for precision 


breading aad tapping. Large part run at 900 
K P M; small parts 1100-1300 R P M. 








NC 


TE: Free reprints of this ad are available to 


enies wishing them for labor recruitment, etc, 


, TAPPING MACHINES 


EMBER, 1944 


CRLEMELE 


ON A GREENLEE 6-SPINDLE AUTOMATIC 


* For thirteen years, Barney Barenbrugge, professional, plied his 
woods and irons over the fairways to master the game called golf. 
But, today, like other Americans, he’s busy with another profession 
— helping Uncle Sam win a war! 

Fifteen months ago, he was assigned to the job of running Green- 
lee 6-Spindle Automatics in the plant of Chicago Metal Hose 
He’d had no previous machine experience. 
Pearl Harbor he had never worked in a shop. 


Corporation. Before 


But, with thoroughness, he applied himself to this new study of 
angles, timing and rhythm. He learned rapidly — found his new 
Step by step he studied the fundamentals. 


make 


job interesting. Soon, he 


was able to tooling 


Today, he operates a Greenlee with the pro- 
ficiency of a production professional. 


changes and precision adjustments, 


quickly and easily. 


Today, with a trade as well as a profession, he aids his Company 
“back the attack.” 
Greenlee, thousands of precision parts that are machined right to 
reach the fight. 


and his Country to He is producing, on the 


Three of these parts, each produced two at a time 
on a dual set-up, are shown above. 


For detailed facts on features of Greenlee 6, write 


GREENLEE BROS 
1951 MASON AVE., ROCKFORD, 


& CO. 
ILLINOIS 


AUTOMATIC SCREW MACHINES © AUTOMATIC TRANSFER PROCESSING MACHINES 

















TOOL HOLDERS 








Each Takes Carbide Tipped 
Cutters of Many Shapes 


ARMSTRONG Carbide TOOL HOLD- 
ERS have been specially designed 
and engineered for use with Carbide- 
tipped tool bits, and embody the 
special characteristics essential for 
the efficient use of carbide-tipped cut- 
ters, namely; great strength, extreme 
rigidity and close-up support for the 
cutting edge, and a “flat” cutting 
angle. They are drop forged from a 
special analysis steel. They differ from 
the universally used ARMSTRONG 
TURNING TOOL HOLDERS for ordi- 
nary high speed steel cutters, in the 
following details: (Ist) they are heav- 
ier, size for size—are wider and less 
shaped at the “neck"’. (2nd) They ore 
extended far forward under the cutter 
to give close-up support to the cutting 
edge. (3rd) They hold tipped tool bits 
at a “flat” angle parallel to the shank 
(instead of the 14!/2° angle standard 
for high speed steel cutters). This re- 
duces the end clearance requirements 
(necessary back rake} so that cutters 
need to be ground back but slightly 
under the cutting point. (4th) They 
are available in various sizes with op- 
tional broachings—either for "Square 
Shank” or “Heavy Duty Shank", AR- 
MIDE or other carbide-tipped tool 
bits. 


Each ARMSTRONG Carbide TOOL 
HOLDER is a permanent, multi-pur- 
pose tool. Each takes Armide or other 
carbide-tipped tool bits ground to 
innumerable different cutter shapes. 
Hence, each does the work of a com- 
plete set of solid carbide-tipped tools. 
Coming in many sizes, all taking inter- 
changeably standard carbide-tipped 
tool bits, which are now stocked in 
several cutter forms by all leading in- 
dustrial supply houses, they provide oa 
complete “System of Carbide Tools” 
which are readily obtainable at nomi- 
nal cost . a system of tools which 
makes practical the use of carbide 
tools for every day work in the aver- 
age tool room, maintenance depart- 
ment or machine shop. 








PY tb oi 20), ci -) le} ma fele) Mie ek 


“Chicago, U.S.A. 


“The Tool Halder People 360 N 


Eastern Warehouse & Sales: 199 Lafayette St 
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Francisco Ave 





ARMIDE 


Carbide - Tipped 
Cutters come in 
two grades and 
four standard 
shapes with 
square or ‘‘Heavy 
Duty"’ Shanks 





Write For 
ARMSTRONG-ARMIDE 
Bulletin 


New York 













It’s as easy as that when you cut 

with this new DeWalt High-Speed 
Metal Cutting Machine 

This new, high-speed DeWalt will 


ordinary types of “‘light metal 
you have heretofore been able 


Out-pertorm the 
cutiing machines 
to buy to do 


parable work. It cuts metal fast, accurately 
with greater safety. And it’s built to last 
One manufacturer, who has a battery of these high 


speed Devwalts, is cutting S.A. E. 52100 solid bear 
ing steel into 1544'’ lengths—at the rate of 600t 
650 pieces per jie per machine, using women 
operators. The machines have already cut 4,500,00 
pieces and are still going str 


DeWalt engineering service helped this custome 
step up service. What is your metal cutting prot 
lem? We manufacture a complete line of meta 
cutting machines, and may be able to help you 
Call in one of our engineers. Wire, write or phone 
DeWalt Products Corporation, 6107 Fountain Av 
nue, Lancaster, Pennsylvania 


‘DE War 


RADIAL ; 
POWER SAWS 
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EX-CELL-O CORPORATION 


DETROIT 6, MICHIGAN 


SPECIAL MULTIPLE WAY-TYPE PRECISION BORING MACHINES * SPECIAL MULTIPLE PRECISION DRILLING MACHINES * PRECISION 
THREAD GRINDING, BORING AND LAPPING MACHINES * BROACHES AND BROACH SHARPENING MACHINES * HYDRAULIC POWER UNITS 
“GRINDING SPINDLES * CONTINENTAL CUTTING TOOLS * DRILL JIG BUSHINGS * TOOL GRINDERS * FUEL INJECTION EQUIPMENT 
RR. PINS AND BUSHINGS * PURE-PAK PAPER MILK BOTTLE MACHINES * PRECISION AIRCRAFT AND MISCELLANEOUS PARTS 




















DETROIT That the machine tool in- 
dustry eventually would introduce new 
esigns to meet the challenge of post 
war production has been a foregone 
But when the first of 
such machines would be unveiled has 


conciusion 


been the topic of trade talk for months. 
Last month the first of such develop- 
ment s was introduced by Mi 
roma Hone Corporation, Detroit, 
it a special restricted showing. 
Industry has very largely won the 
war by tremendous increases in pro- 
luction. However, this has been ac- 
complished because orders were to pro- 
ice, regardless of cost. In postwar 


operation we are going to have to make 


tt icetime goods at lower costs 
pay high wartime—or even 
gher wages. This is industry’s No 


1 problem”, Kirke W 


cromati 


Connor, Mi 
President, told guests. 


AID FOR PRODUCTION 








President Connor 
reason for revealing 
time was to assist 

tives to 


said the primary 
progress at this 
production execu 
plan for rapid conversion. 
“Micromatic would be doing its cus- 
tomers a disservice if they held back 
these advances and did not make the 
knowledge of their existence available 
now. Ours is the first company to do 
this, we believe’, Connor explained 
Among the exhibits of technical 
progress was the Micromold Abrasive 
Stick, an ingenious union of plastic, 
abrasive and steel. Micromatic has de- 
vised a process of imbedding abrasives 
in a thermosetting plastic to conserve 
abrasives, permit better control, and 
eliminate tool wear. Fourteen ad- 
vantages are claimed. The stick is an 
integral part of a three-part work head 
which consists of tool, selective sizing 
ring disc, and the abrasive. The plas- 
tic holder permits use of the same range 
of abrasives as before This tool has 
one-third of the usual number of parts 
in honing tools. The resulting lower 


cost permits purchase of additional 
tools for ea h job. 

As the tool progresses in its work 
plastic tabs continuously enter the siz- 
ing disc. When the pre-determined 


amount of stock has been removed, the 
tabs automatically engage the disc, 
which in turn contacts a solenoid switch 
to shut off the tool. Size tolerances 
within .0003” are claimed 

The same arrangement has been ap- 
plied to multiple spindle work heads. 
with each spindle having independent 
ize control. This permits honing of 
holes with different variations of error. 


Each spindle will stop automatically at 
the pre-determined setting 


size 


TOOLS EASILY CHANGED 


Of particular interest to production 
ease with which tools were 
changed. | use of a Briny bushing 
adaptor in the spindle nose, the tool 
can be taken out and replaced with sim- 
[his will permit op- 
erator to insert a tool quickly and con- 
tinue work, while worn honing sticks 
are replaced by tool crib attendant. 
“With this tool we have lifted honing 
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Hone Machine Embodies 
Postwar Principles 



















































CONVERSION UNIT SH N 


















































































































Here is the Microsize principle applied to 


a three-spindle hone. Each spindle is auto- 
matically controlled to stop when a pre- 
determined size is reached. 


from a finishing operation to a produc 
tion process,’ Connor commented. “Mi 
crosize Control makes possible for the 
first time progressive honing becaus« 
of individual control on each spindle as 





SYRACUSE NEWS NOTES 
(Concluded from page 104) 


production facilities must do the job as 
well as did for war. Failure t 
convert war production machinery t 
peacetime output rapidly and to turn 
out products at low selling prices wil 
cause serious unemployment and 1 
mediate evaporation of potential post 
war markets, he declared. 

Coincidental with announcement 
the 1945 Annual Meeting, to be held in 
Cleveland, March 19 to 22 inclusive 
plans were revealed for holding a “Ma 
chine and Tool Progress Exposition”. 
[The display is scheduled to be held 
the Cleveland Auditorium 
national meeting 

Pittsburgh was selected as the site 
of the next Semi-Annual Meeting, to b: 
held in October 1945 
The Society’s Organizational Prog 
under C. W. Brinet 
President, has been working 
for more than a year, it was announced 
in analyzing the constitution and by 
aws [The committee 
recommendations tor 
if adopted, it 
a constitution better integrated and 
better fitted as a basis of 


Society business.” 


they 


auring the 


report included 
changes, whicl 
was said, “would provid 


conducting 


The Board ot Directors endorsed the 


proposed changes and referred the pro 
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For drilling, rough and finish facing and tapping speedometer hole, tap size 
13/16 diameter —20 threads per inch. Also drilling and tapping three holes 
5/16-18 thread. The machine consists of the flexible Baker standard unit 
mounted around a five-station index table, 30 inch diameter. This method allows 
for chucking position where the case is loaded and unloaded to the front of 
machine convenient to operator. Units at the first three cutting stations are 5A12 
self-contained hydraulic feed units for the drilling, boring and facing operations, 
the unit at the fourth station being multiple spindle tapper unit. All spindles in 
the tapper unit arranged with individual lead screw and nuts to each spindle, 
driven by a direct coupled motor with a reversing controller electrically con- 
trolled in the cycle of the machine. 

This type of equipment is not only of high productive nature, but it is 
designed for flexibility for retooling. Units which are self-contained are mounted 
on the fabricated welded steel bed can be removed and used for building up 
of other types of multi-operation machines. 


DRILLING - BORING 
TAPPING and CONTOUR 
GRINDING MACHINES 





BAKER BROTHERS, sxc. 


P, O. BOX 101 ° STATION F + TOLEDO 10, OHIO 
NOVEMBER, 1944 

















MACHINE TOOL BU!_DERs 


otnet bad case of GAr FORESEE OPPORTUNITY 
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ABOVE—Milling 


machine vise, with 










INCREASED HORSEPOWER INDICATED 


inserts of Kennametal 
at points “‘A’’ and ‘'B 


UPPER LEFT Galled 
surfaces { steel aw 


and screw 


LOWER LEFT— Kennametal 


inserts minimize wear. 


The superiority of Kennametal for wear-resistant purposes is graphicly demon- 
strated in this milling machine vise. The stee! parts of the jaw and screw (enclosed 
in box ‘‘A’’) wore and tore under the twisting force exerted by the clamping 
mechanism. Thin discs of Kennametal—one brazed to the end of the screw, 
another recessed into the jaw at the abutting point— permit the jaw to be closed 
securely, and opened readily, with less effort. The performance of the vise has 
been further improved by inserts of Kennametal in the sliding surfaces on which 
the work rests, at points marked ‘‘B’’. 

The high hardness of Kennametal (78 Rockwell C), and its unique non- 
galling property, provide resistance to abrasive wear that is up to 100 times that 
of steel. Kennametal’s modulus of elasticity—2 to 3 times that of steel— minimizes 
possibility of deformation. Its unusual dimensional stability makes creep negligible. 

Kennametal is available in a variety of standard shapes, or it can be furnish- 
ed molded into almost any special form, limited only by reasonable proportions. 
We have supplied Kennametal . . . as accurately molded inserts for the customer 
to apply and grind as desiréd ... mounted on parts furnished to us, and then 


finished by the customer or by us... embodied in elements or devices produced 


complete in our plant. WHAT ABOUT SPECIAL TYPES 
You can readily, and economically, incorporate Kennametal in the wear- I 
areas of the machines you use, and the products you manufacture. Tell us your , 


problem. We will suggest how Kennametal can solve it. necial pur 


Citta i res 


AA KENNAMETAL urea 


orit rt ope it | en wit Sts 


j SUPERIOR CEMENTED CARBIDES costs { ‘ nso! 


tur 


KENNAMETAL (Concluded on page 138) 
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WHY WE MAKE ONLY 





MILLING 
CUTTERS 


Only ground-thread milling cutters are 
made by Pipe Machinery Company— 
because only this type has maximum 

precision and accuracy to begin with, 
and only this type holds uniform aceu- 
racy throughout long runs of precision 


work. 
Cost more?’ Yes, but they do better 


2 

s 
4a 
4 
; 
ak 
=) 


work. 

PM Ground-Thread Cutters are made 
only on special order—each tool design- 
ed, engineered and built to fit the job. 

Send us detailed information—we 


shall be glad to quote you prices and 


delivery dates. 


CO 


~ 
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These Tips” of Woody 


Spencer, are by no means intended 


as 





technical advice. Their purpose is to pass 
along short-cuts, shop ideas 






and time 
savers we hope will smooth out some of 
the routine jobs. 








4IINIdS FY COOM 


For the real tapping problems that come 
up with almost every job, be sure to get 






definite technical suggestions. Send 





us 
complete details (material, diameter, lubri- 
cant, depth, etc., etc.) Our engineers will 
gladly send you specific recommendations. 











“Note: Woody Spencer's Tapping Tips will ap- 
pear here as regularly as “Woody” gets time to 
write them up. Watch for them. 
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THE RIGHT TAP AT THE RIGHT 
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(Continued from page 104) 
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none THE HEYS TO VICTORY ARE BEING FASHIONED 
In THE ACCURATE JAWS OF CUSHMAN CHUCKS 


We say this, not ina spirit of claiming more 





than our small share in contribution to war 
production, but to again emphasize the im- 
portance of conserving, through efficient main- 
tenance, every hour of productive service built 
into the chucks on your machine tools. 
Eliminate time losses and work spoilage by 
constant check on your work-holding equip- 
ment. Select the right chuck for the job. Insist 
on proper lubrication ... correct use... regular 
inspection for sustained accuracy ... prompt 
repair or replacement when necessary. A supply 
of our “Chuck Check” cards ... sent free on 


request. .. will‘help you. Write us. 


Reconversion is... we sincerely hope... 
not far away. Your chucks can play an impor- 
tant part in this program. By outlining NOW 
your needs for new chucks to replace those 
that will have exceeded their useful life in war 
production . .. by exploring the many pos- 
sibilities in the use of new standard or special 
jaw equipment to save time in retooling... you 
can take one more practical step toward speed- 
ing your reconversion plans. We, at Cushman, 
have a wealth of experience we are ready and 
anxious to offer you. Our expanded engineering 
department facilities are available now to aid 
you in your planning. Write us. 

The Cushman Chuck Co., 
Hartford 1, Conn. 





wee 
A WORLD STANDARD FOR PRECISION ys 


NOVEMBER, 1944 

















140 


“AIRGRIP” Revolving Air Cyl- 
inders, on double ball bearings 
permit speeds formerly impos- 
sible. Minimum maintenance. 
Today's top speed and peak 
efficiency requirements in air 
chucks demand superior air 
cylinder performance and ser- 
vice. Under average conditions, 
the cylinder will run for years 
without attention. No manual 
adjustment of packings. Wear 
automatically taken up by air 
pressure within the cylinder. 


if 


cuts and coarser feeds. 


F lalisyo@ 


Hydraulic Power Unit 





Give WAVES 


TO PRODUCTION! 


S AMizgeip 


Revolving Air Cylinders 


INR 
Chucks 


Boost output records, slash costs. “Airgrip” 
Chucks double gripping power, externally 
or internally. Work held tight, even if air 
supply is cut off completely. “Airgrip” 2- 
and 3-jaw Universal Chucks permit heavier 


Write us for Bulletin, and consult Anker-Holth 





AIRGRIP 





3000 \b.-Pressure Self-contained Power Unit, 
driven by a ‘2 h. p. motor! 
Production; consists of a low-pressure section 
which supercharges a high-pressure section. 
Builds up pressure fast, with minimum pulsation. 


Double-Pressure 


Engineers on pneumatic or hydraulic applications. 


Anker-Holth Mfg. Co. 


Port Huron, Michigan 


2733 Connors Street 
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U. S. MACHINES PREDOMINATE 
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(Concluded on page 142 
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No. 11 and No. 22 MURCHEY THREADING MACHINES CAPACITIES 

are both available in SINGLE or DOUBLE spindles and No. 11 Bolt Machine «“’ to 1’ U.S. 5. 
in either BOLT or PIPE machines No. 22 Bolt Machine *%"" to 1%” U.S.S. 

Definitely a step forward in Threading. Machine tool ~ No.1 Pipe Machine i” t0 V5" 

design. Embody the most modern improvements. Better No, 22 Pipe Machine %s" to 2” 

machines with longer life. Better performance. Lower - 


maintenance cost. All machines motorized with motor Sent MURCHEY 
FOR 


P HB ‘I sible end MACHINE & TOOL CO. 
ocated in bed of machine. Motor easily accessi Detrolt 26, Mich. 


well ventilated but out of sight and free from oil and Morag agar dyes 
. . g . rite r 

dirt. Push-button for starting and stopping motor con- ibaa wo. 11 ond No. 22 Threading 

veniently located. Machines to Dept. T. 


MUPCHEY 
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(Concluded from page 140) 
production E 
Wearn 
Screw and Gear Company, Toronto 
In comparing U. S. and Canadian labor 
relations, he cited the work of the Can- 
adian National War Labor Board in 
keeping inflationary movements under 
control. For example, the wartime 
average weekly wage in Ontario is ap 
proximately $35. For Canada as a 
whole, he said, it is approximately $32. 

Before the war a 40 to 50 hour work 
week was common in Canada’s larger 
industrie he said. Recent social 
legislation passed in Ontario, he con- 
tinued, will limit the work week to 48 
hours and assure every worker a vaca- 
tion with pay 


was r overed by N 


U. S. BRANCHES IN CANADA 


Edward Kennard, 
and General Manager, St. Catherines 
Steel Products, Ltd., spoke on the 
“Management Phase” in the Canadian 
symposium. Pointing out that about 
two-thirds of American branch plants in 
Canada are located in Ontario, he said 
two reasons exist for locating a manu- 
facturing plant across the border. “One 
is to reach the Canadian market with a 
“Made in Canada’ mark on your prod- 
uct. The other is to reach the British 


Vice-President 


Empire market with benefit of the Brit 
ish Empire tariff preference,” 
ing to Kennard 


act ord 


METAL 


CLEVEI OHIO 

\ | EN, materials and machines crowd- 
4 ed Cleveland’s huge public Audi- 
torium the week of October 16 to make 
the National Metal Congress and War 
Conference Display the biggest in 
history There were more than 400 ex 
hibitors, as compared to 250 at the big- 
show, two years earlier 
But more significant than displays or 
lectures were the thousands of visitors 
who jammed the exhibition floor and 
lecture halls asking “What's new?” 

Production engineers, chief engi- 
neers, and other men of influence pass 
ed through the front doors of the huge 
auditorium at the rate of 10,000 a day, 
looking for a better way to doa job 
For the large percentage who have not 
been able to stir from wartime jobs in 
three or fc there was much 
that was new 

soth buyers and sellers talked some 
about what t thought they would 
supply, what they thought they would 
need sut right now, parties to almost 
any deal are involved in war produc 
tion, and there is reason to believe that 
the meeting made its prime contribu- 
tion to getting it over faster. The af- 
fair had the aspect of being a prelim 
inary to the big event, reconversion. 

Machines, processes and products 
covered the field of metal-making, fabri- 


AND, 


gest previo 


Nir we 


y irs 


hey 


cation and treatment. Tools of all 
types were on exhibit, including hack 
saws, electric drills, diamond tools, 
milling cutters, abrasive cutting ma- 


chines, and wheels. 

Technical societies associated in the 
exhibit and sessions were the American 
Society for Metals, the 
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American 


Superintendent, Canadian Acme 


After becoming well established, the 
Canadian branch plant generally is 
tween one-fifth and one-tenth the siz: 
of its U. S. parent, he added 

“The tendency is to do at least 85 
per cent of the manufacturing involved 
in Canadian production at the Canadian 


re 


pe 


plant,” Kennard said. 
As at recent national ASTE meet 
ings, one session was devoted to the 


tooling and production of a complet 
war product. Subject of this session at 
Syracuse was “Tooling Instrument 
Work for Factory Production.” 

Four speakers represented Eastman 
Kodak Company, contractors for the 
Panoramic Sight. Its “Constructior 
and use in the Field” was described by 
Francis M. Shull, Optical Engineer 
Tools used in its manufacture were d« 
scribed by William R. Gordon, Chief 
Tool Engineer, while the training of 
unskilled workers for this highly intri 
cate job were discussed by Howard C 
Wellman, Training Supervisor. 


TOOL EDUCATION TRAINING 


[he Society conducted its first na- 
tional symposium on Tool Engineering 
Education, under the Chairmanship of 
Otto W. Winter, head of the ASTE 
Education and Training Committee 
The outlook of « olleges on the function 
al training adopted by the 
Armed F and the problems face 
by these schools in incorporating func 


methods 


orces, 








SHOW BIGGEST IN 





Welding the Iron and 
and the Institute of Metals divisions of 
the American Institute of Mining and 
Metallurgical Engineers, the Ameri 
can Industrial Radium and X So 
ciety, and the Society for Experimental 
Stress Analysis 
Nearly 200 


vere 


Society, tee 


Ray 


research developments 
in morning, afternoor 
w by the five so 
cieties. Attendance for single meet- 
ings ran as high as 700 and 800. 

\t the main meeting of the last day’s 
sessions, the national picture with re- 
gard to availability of materials and 
machines was consolidated by Lieu- 
tenant Colonel William Walter Phelps, 
\rea Representative of the Cleveland 
Office of the Central Procurement Dis- 
trict of the Air Technical Service Com- 
mand. 


dis« usséd 


and evening sessions 


STATUS OF METAL SUPPLY 


According to Colonel] Phelps, metals 
are now fairly free. Exceptions are 
fabricated forms such as steel tubing, 
carbon steel sheet, aluminum die and 
mold castings, insulated copper wire, 
cadmium, nickel, tin, monel and in- 
conel. The most critical shortages 
however, have been caused by late or 
dering, caused by design changes or 
fear of cutbacks. The bottlenecks 
forging hammers has been gradually 


on 


widening. But labor is still a critical 
factor in steel and aluminum foundry 
work, 

No one can accurately predict the 


full effect of Germany’s fal] in releas- 
ing metals for consumer use. Because 
there may be shortages of some types 
of metals, manufacturers of refrigera- 


tion, and accel 


liscussed 


ai trair 
4 


President, F 
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Wm. F. P 
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ording of 
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FULLY. Au WORK CYCLE—INCLUDING THE 
\AMOND DRESSING OF THE WHEEL 


Ts are now equipping Jones & Lamson Automatic Thread Grinders for 
| grinding threads and other forms, with a multi-form wheel. The scope 
dnd productive advantages of this method are greatly increased by the 
FULLY AUTOMATIC WORK CYCLE OF THESE MACHINES. 


\ 


, \TRe \grinding wheel is diamond dressed by an Automatic Multi-form 
Truaing Delice; consequently an accurate, free cutting wheel is obtained, 
land either fesinoid or vetrified wheels can be used. With this same True- 
Ing Device, the 20-INCH DIAMETER WHEEL can be dressed for three 
differant\methods of multi-ribbed wheel thread grinding, as well as for 


riage many ¥arjefies of plunge-cut form grinding. 


' The\ fully) Jaytomatic work cycle of Jones & Lamson Thread Grinders 
means greater production and Geter rofits Consult us for recommendations and more detailed in- 
formation. Your inquiries will 7 Qu Plosyet attention. 


THREAD 
SPECIFICATION 
1-3/16°—12 N.S.— Class 3 


MATERIAL 
SAE — 4620 — Heat treated 


MACHINE CYCLE 
20 seconds per piece — 20 pieces be- 
tween wheel dressings. 


WHEEL DRESSING 
CYCLE 


35 seconds. Controlled by electric coun- 
ter, thus maintaining fully automatic 


work cycle. 
— 


Hin the Dimond 
of « a 


JONES & $0 MACHINE COMPANY 


Manufacturer of: Universal TurrefLathe§ ¢ Fry Automatic Lathes * Automatic Double-End Milling and Centering 
Machines * Automatic Thread Griadets phicdl Comparators * Automatic Opening Threading Dies and Chasers 
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CHOOSING YOUR 
GAGE SOURCE 


® Check the Accuracy 

Just a pitch diameter measurement is 

not enough. Lead, thread angle, and The Famous GRUMMAN HELLCAT 
pitch diameter must be checked to prove si 


they are within their tolerances. Only geass era { 
ay 
then is a gage accurate. 


@® Check the Finish 


The finish must be smooth, whether on 
a thread or plain plug. Unlapped sur- 
faces wear off rapidly, making the gage 
undersize in a short time. 


@® Check the Steel 

Only the finest tool steels are used by Circle R Saws and Grumman Hellcat 
Republic Gage on all gages. Reports 
from customers have shown greater 
wear life from Republic gages. | made by perfectionists to accomplish 


fighters have this in common; both are 


© Check Source of Supply today’s difficult and exacting tasks. 
Republic Gage’s policy of making only 

highest quality gages, and industry’s 

acceptance of that fact means you can 

rely on Republic Gage Company as 

your first source. 


CIRCULAR TOOL CO., Inc. 


REPUBLIC Hovngnes #8 


PHILADELPHIA «+ NEW YORK + DAYTON + CLEVELAND 


2228 FENKELL AVE. PHONE \ ANGELES ROCHESTER + INDIANAPOLIS + DETROIT - 5ST. LOUIS 
DETROIT 21, MICH. UNiversity 1-0370 
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GET FLEXIBILITY WITH 
COMPOUND REST 


The cross feed and compound 
screws are furnished with adjust 
able nuts and tapered gibs to 
compensate for backlash and 
wear... both are equipped with 
large micrometer dials and pro 
vided with ball thrust bearings 

A micrometer stop on the 
cross feed provides an adjustable 
depth stop for turning or thread 
ing—and for internal and ex 
ternal thread chasing The 
swivel of the compound rest is 
graduated 90° each way from 
center and is securely held in 
place by four bolts . . . Note 
center gib provided in addition 
to front and rear gibs under V 
ways ... Bulletins on each 


model available 








The SIDNEY MACHINE TOOL Company 


SIDNEY ESTABLISHED 1904 OHIO 
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This new type of Quick-As-Wink cam valve 
can be mounted for either right or left-hand op- 
eration. It is ideal for use on any traveling or 











moving device which can accommodate a valve. 





To assure resistance to wear and corrosion, we 
use stainless steel for the valve plunger — alloy 
steel, hardened and lapped, for the pins, collars, 
rollers, and cam lever, and bronze for the valve 
cage. 

















This Quick-As-Wink valve can be supplied with 7 


V/4'", 3", or '/o" standard pipe thread. Place 
your order today. 





v 
“4H pEWKY 
. . 2 ann awh 
All Quick-As-Wink valves are nteed un- 9 an 
ienttlendi to sleds saliataalially “A p PRESSURE sEnYe gra 
‘ Ep a Q 
' MANENTLY \ asi 
MPLE, sturDY ©° ; 


C.B.HUNT €SON 


1868 E. PERSHING STREET, -Szfoeer, Ohio 








































PRODUCTO || NEW AND REVOLUTIONARY 
HAND TAPPER | MAGNETIC CHUCKS 


|| for TOOL ROOM & PRODUCTION 





® Every machine shop, every 
tool and die room, needs this 
handy unit — it is a ne» 
development in a universal 
hand tapping machine which 
offers wider usage and great- 
ly increased capacity. 

















@The nation’s more pro- 
gressive shops have en- 
thusiastically adopted the 

idea of guiding taps in a 
hole by The Producto 

Hand Tapper as_ the 
quickest, most accurate 
way to do the job. 


@Among the important 
improvements is the slid- 
ing arm with vertical, 
horizontal, and lateral 
adjustment to position 
taps in any place on the 
table. Taps in sizes from 
No. 5 to 1” diameter are 
readily handled, 


@Many hundreds of these 
machines are in service 








-£ ~ @ These are only two of the many ap} ations of 
= a free — and Magnetic products. Our illustrated catalog, mailed 
7 - eonbakcaeempere request, shows others We may have : lealer near jy 
Also manufacturers of help with practical suggestions to save y noney and t 
Producto Die Sets and @ Our products operate from special effic t, enclosed « 






Die. Makers’ Accessories on ov - % Volts De nas Lager bro “er by ny 
lived. 
A es =| = ROCKFORD MAGNETIC PRODUCTS CO. 














995 Housatonic Ave. Bridgeport 1, Conn. 1015 Sixth Ave. — Rockford, Ill. 








——— _ 





146 THE TOOL ENGINEER 





Longer 
' Cutting Life 


«For many years it has been the 
constant policy of Wetmore to design 
and manufacture tools for better, more 
efficient reaming. 

In this effort Wetmore has developed 
Ream-Mor Processed blades.... 
harder—longer wearing —tough—high 
speed steel blades with qualities of 
premium alloys at a cost comparable 





to ordinary high speed steel blades. 





Try a set on your Wetmore Reamers 
and see for yourself. 
If you have a special reaming prob- 


lem, Wetmore engineering and expe- 


rience is at your service. 


Send for the New REAM-MOR blade bulletin for complete details. 


409 North 27th Street, Milwaukee 8, Wis. 
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These new high production precision fixtures 
open - new vistas in the field of second 
operation work. Their accuracy will meet 
the most rigid requirements; their fast acti 
leaves nothing to be desired: their an 
in does not waste a fractional inch. The 
will hold a |" bar so firmly that a strong m 
was turn it with a 12" pipe wrench : 
; conjunction with a suitable aici af 
ucer they will gently handle the most deli 
cate of precision parts as low as 1/16" . 
in 


diamet i 
er. Automatic ejection of finished 


work. 


Write f 
e for new Mead Air Power Catal 
alog 





Mead Specialties Company 


15 So. Market Sr., 


D 
ept. 114-TE, Chicago 6, U. S. A 


"Ew aT aT aT TO eT T_T TT TD TO IO LE OAT OT 





atented tool holder 
provides a fast and accurate means of 
truing and dressing grinding wheels. 
Equipped with internal coolant ducts 
for wet grinding, and external cool- 
ing fins for dry grinding, both metal 
setting and stone are kept at safe 
operating temperatures, eliminating 
diamond fracture due to overheating. 
Tool life is thus prolonged, effecting 
savings from 30 to 50 per cent in dia- 
mond dressing and truing costs. 

For rough-dressing “Smitite’”’ Cluster 
Diamond Tools are available, in which 
the stones may be completely con- 
sumed without resetting. 

Catalog on request. 


This improved, P 


\SONS: ~< ~ 
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prease Turret Lathe Producti 
WITH DAWES «2:00; 


“L’ Type Micrometer Expansion 
BORING TOOLS! 


In industrial plants all over the United States, 
DAVIS Precision Boring Tools have set amazing 
new standords for accuracy —speed—inter-change- 
ability -economy. Thus they have definitely and 
materially helped to increase vital war production. 


‘BYE 


BORING TOOLS 

















{ FEDERAL 


‘ 
+ 
’ 


~ 


@ GAGE HANDLES 


ADE of light weight plastic material, Federal 





Gage Handles are lighter than any metal 
used, even one-third lighter than aluminum. This 


a lightness permits a most sensitive ‘‘touch’’ with less 
fatigue in long continued use; an advantage appre 
“4 iated by women inspectors 
They are highly satisfactory with glass gages 
being so much lighter than metal handles, they 
reduce the danger of chipping and breakage. 
% Insulating properties help prevent transmission 
co f bodily heat to gages which may affect accuracy. 
»Z 
< Marking for identification is accomplished with 
& the same marking tools used for metal gages. Avail 
a able in 7 Sizes—00 for Small Gages, 0, 1, 2, 3, 4, 
a and 5. In 4 Colors—Red, Yellow, Green and Black 


IMMEDIATE SHIPMENTS 
ON RATED ORDERS 





FEDERAL TOOL 
CORPORATION 


408 NORTH LEAVITT ST., CHICAGO 12, ILL. 











finish reaming 


- - - IN ONE OPERATION 





Close tole rances as low as .OO0( nc! 
with Madison reaming tools. Madison too 
time produce a mirror-like finish that in 
eliminates additional finishing operation 
swer modern industries’ demand { fast 
niques for all reaming operations Tin $a\ 
Madison’s allows a lower estimat present 


war contracts. 
Madison tools are simpler and 


saving vital minutes in set Ip t With M 
distortion, flute load and overheating are av 
eliminates shrinking or tapering of t finis] 
cuts costly rejects and sc rap 

Madison’s are used for rigid or floating r 
engine and turret lathes, automatics, radial and 
drills, boring mills, millers and machines for 
operations. Manufactured in standard and sp 
for use on hard metals, soft metals 1 plasti 


‘ Write for new Madison Catalog jus 
off the press. Shows complete line 
Prices and grinding instructions th 


will save you time and money 





Dis, 


MADISON ?//* 


MANUFACTURING COMPANY 
SPRING & BAUER STS., MUSKEGON, MICH 
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TOOLS 


DIVISION OF MONROVIA, CALIF. 
LOWELL AND GRAYSON 


PF foe nti: Capa 
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RIGID 
CONTROLLED 
SAWING 


CAN BE 


DEPENDED UPON 
with improved 


MILFORD 


PROFILE 
SAW... 
















Thanks to MILFORD 
metallurgic and manutac- 
turing improvements . . . 
back and side wear is coun- 
teracted .. . bowing and 
stretching eliminated. The 
saw is stiffer and cuts true 





x 


MILFORD THE HENRY G. THOMPSON & SON CO. 
ae Se ee 
BAND SAW BLADES 


<< 
Saw Specialists Exclusively for Over 65 Years 


REZISTOR AND DUPLEX 
; NEW HAVEN 5, CONN U. S. A. 


HACK SAW BLADES 


152 


WILL HELP YOU DO IT IN 1945 









“OSCAR W. HEDSTROM CORP. 





Sustained post-war employment mean 
production ot better products at reasonable { 
that’s the stor) 














@ Many component parts of ur post-wa d 
ucts can be made better, faster, cheaper vith 
OH-38. 

OH-38 Aluminum Alloy —Non-Heat Tre | 
an exclusive product of Hedstrom —is a perfecte 
metal with proven superiority in a wide range of 


machining operations. 





Easily machinable—easy on tools—it eases 
tooling accuracy—holds threads without stripping 
Non-corrosive — 


non oxidizing non-maLgnetic 


spark-proof —does not require heat trea 
will not expand or contract. Tensile streng 
35,000 to 40,000 Ibs. per squa nch. Polishes 1 


silver mirror brilliancy —takes chrome, nic} 
tin plating—may be annodized 
manufacturing advantages 


Has many 


OH-38 ts used only in castings Hedstrom. On 


Pattern Service will supply complete models of 
for your new products. Send for technical informa 


me 


4826 West Division St., Phone Columbus 3667, Chicago, Ill. 


Monufocturers of Aluminum, Brass, Bronze and High Conductivity Copper Castings 
Pattern Makers. Complete Mechanical Assemblies ond Models to Specificgtions 
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Hats off to Ordn ance! ~*~ 


ed ““Many years before 


j 


the first bomb fell on Pearl Harbor, 
nce officers had worked out 
unt and detailed plan for 

lefeat of our enemies. 
ith vast technical knowledge 
kill, these men of vision 
long and hard to make 


\merica would be able to 


rise to any military emergency 

The miraculous swiftness with 
which American plants shifted 
from peace-work to War Work 
was largely due to these officers 
who charted every step, blue- 
printed every item . . . anticipated 
difficulties and solved problems in 


advance. 


JQUALITY too & oie co. 


Wanufacturers of “Zuality” Products 


40 1S NORTH NOBLE 


EMBER, 1944 


STREET, 


INDIANAPOLIS 2, INDIANA 


In our opinion, this will be re- 
corded as the greatest engineering 
job of all time. For this and other 
outstanding service to their 
Country, we say: “Hats Off to 


Ordnance.”’ 


Rees on Buying War Gouda 




















PERCENTAGE OF ACCURACY _ 


15 








CINCINNATI 
ACME 
UNIVERSAL 

TURRET LATHES 


SPEED PRODUCTIO 


9 







~ 
N--SAVE TIME 


GREATER RIGIDITY AND ACCURACY UNDER HEAVIER CUTS AT FASTER SPEEDS! 


The above illustrated No. 2 ACME Universal Turret Lathe with its stationary overhead pilot 


bar and headstock 
with rigid turret tooling permits heavy multiple cuts. 


brackets toaet 
These features assure accuracy while faster speeds are 


possible through 


the 


use of cemented carbide cutting tools. This machine features heavy duty multiple turning heads and vertical side tools and heavy 
reversible cutter holders. Also shown is the lead screw type chasing attachment with split nut brackets and thre 


WRITE FOR COMPLETE DETAILS. 


THE ACGME MACHINE TOOL co. 4955 SPRING GROVE AVE., CINCINNATI 32, OHIO 


4 


aury 


ading dials th 
carriages. e 








NUMBER OF OPERATIONS IN TEST 
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Permanently Accurate 


TORQUE WRENCHES 





As in any other measuring, limiting and inspecting tools, the first requisite of a torque 
wrench is accuracy. This accuracy should be permanent for few indeed are the users 
who have means of periodically checking the accuracy of a torque wrench. 

STURTEVANT TORQUE WRENCHES are inherently accurate because they use 
the entire beam of the wrench as the measuring element and readings are direct—not 
through gears, levers or other error-compounding mechanisms. They will give you years 
of service because the beam is ground to uniformly spread operating stress along its 
entire length, and all deflection is well withihn its elastic limits. They are practically 
indestructible, and can be handled like any other tool, on the bench, in the tool box, 
etc.—have no fragile dials, delicate springs or parts. That is why the majority of 


Torque Wrenches in use today are STURTEVANT TORQUE WRENCHES. 
Write for Bulletin TW-28 


ey i atnmnall lad) 
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od and, Engineered for 


id, Positive Clamping, Maximum Open Clearance 





To Speed Assembly, Machining Oper- 
ations,-Metal and Plastic Stamping. 


For complete data, including tested 


pressure figures, send for the new 
Kwik Klamp Catalog. 


DANLY MACHINE SPECIALTIES, INC. 
2100 South 52nd Avenue wn Chicago 50, Mlinois 











33 YEARS OF PRECISION WORKMANSHIP, 
RELIABILITY, PERSONALIZED SERVICE 


TAPS AND GAGES IN AMERICAN NATIONAL, 
BRITISH AND SPECIAL THREAD FORMS. 





HU 


‘AN WINSSOS 











For Gang-Milling Johs 
up to 


| 
150 Saws per Set-up fh 







... Use 


SIMONDS 
Metal - Slitting 
SAWS 


On jobs like this — 
slitting high-carbon steel 
sheets from 4.” to 14" thick—Simonds M 
Slitting Saws cut with smoothness a: 


curacy that eliminate extr perations 


needed. And in addition to metal-slitti 
high-speed steel saws are In many\ 
applications using upto 1§ ws in the 
Simonds Carbon and H Speed M 
Slitting Saws are made fro onds st 
uniform grain size and structure for 
cutting life. Tolerances a gidly he 


assure correct slot-widths 


1 Spacings 
each saw is radially ground for lum} 
clearance in operation. Orde om your 


or from the nearest 
Branch Offices 


Simonds office... 1350 < mbia Rd., Bost 
Mass.; 1 Green St., Cl 
[ll.; 228 Fiest Ave., San F 


isco 5, ¢ 311S.W. Firs 
)re.; $20 First 


.* 
Portland 4 
So., Seattle 4, Wash 5 2 
BUY BONDS \ We= Trent Ave., Spokane 8, Wast 


STEEL CO 


s 
iTCHSURG ’ MASSACHUSETT 
f 





PRODUCTION TOOLS FOR CUTTING METAL 
WOOD, PAPER, PLASTICS 


THE TOOL ENGINEER 





BOTH VALVES SET TO METER 
50 CU.IN. PER MIN. AT 100 PSI 
AND ADJUSTMENTS eye dT 


oe 


COMMERCIAL a asf 
DESIGN 


r 
NEEDLE VALVE-4 
4 


Zz 
Pad VICKERS 
“> FLOW CONTROL VALVE 


Bai 


N 
w 


° 
° 


od 
w 





VOLUME-CU.IN. PER MIN. 


Automatic 





Pressure 





200...400°.600°:.800 1000 
PRESSURE-PSI 


* 
nsation 
Compe All readings taken at constant temperature of 120° 
F. with oil having viscosity of 200 $.S.U. at 100° F. 


ICKERS 
FLOW CONTROL AND 
Pao) | OVERLOAD RELIEF VALVES 


MICH 
4 456 > 
In hydraulic control systems, this valve combines the functions of 
a flow control valve with an automatic relief valve to save space and 
simplify installation. It maintains a constant “metering-in” flow rate 
(for a given setting of the control adjustment) regardless of any 
variation in imposed fluid pressure resulting from changes in work 
resistance. Pump operates only at pressure required to do the work 
at hand; relief valve is independently adjustable and limits the max- 
imum system pressure to any desired value 
This valve combines in one unit the means for accomplishing three 
independent functions: (1) adjustable control of flow rate in the 
hydraulie circuit, (2) adjustabl erload pressure protection in 
the hydraulic system, and (3) remote “Start and Stop” control when 
ed with suitable t ¥ ( ee Bulletin 40-22 for complete 


niormation ickers ppiicatior n n 


ut , eers will gladly discuss with 
Adjustable es ee Sat Sie eee 
Overload Pressure VICKERS Incorporated 


1416 OAKMAN BLVD * DETROIT Pr MICHIGAN 


Protection 


Representative of More than 5,000 Standardized Vickers Units 
for Every Hydraulic Power and Control! Function 


BF 


DIRECTIONAL VOLUME PRESSURE CONTROL 
CONTROLS CONTROLS CONTROLS ASSEMBLIES 
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COSTLY 
MACHINE TOOL 


HOLOCATOR” 


For accurate locating of all drilled 






WITH THIS ANGLE gg 
PLATE 





reamed holes and the laying out of die 
drill jigs, you can perform this task or 





drill press very quickly with this tool-mak 





device. 








This precision device will take care 
of about 75% of the work that has to 
be performed on the average Jig Bor 
ing Machine. 














This 'Holocator" can also be used to ad 
vantage as a universal precision drilling and 





reaming jig, where accurate duplicated 








parts are required in small lots and where 





ordinarily a special jig would be required 


B i - 
ulletin 108-16 2853 Twelfth Ave. Se 


DAYTON ROGERS MFG. CO. winrvyress: 


» FOR THIRTY-ONE YEARS .. 


MANUFACTURERS OF 
PRECISION CUTTING TOOLS 
| 














@ TODAY: Our entire output is being 
supplied to manufacturers 


making war materials. 





@ TOMORROW: We look forward anxiously to 


the post-war period when 





again we can supply industry 


with “Tools of Distinction." 


TWIST DRILLS, C O G 'y D i i i 
CENTER DRILLS, REAMERS, LET US ENGINEER 


COUNTERBORES, YOUR 
“econ” TWIST DRILL CO. 
AND COUNTERSINKS & PROBLEMS ‘ 


‘ DETROIT 21, MICHIGAN fe 4 
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This die is used to blank and 
form cages for Timken Roller Bearings. 
It's a fussy job. The cage blanks must be 
accurate and scratch-free to meet the rigid 
standards demanded for Timken Bearings. 


Many tool steels were tried for this die. The best 

life provided by any of them was 1,000,000 pieces, 

and it was necessary to regrind the dies after 50,000 pieces were run. Pick-up, 
galling, scoring and pitting were also problems when those steels were used. 


Since the dies have been made of Graph-Mo Steel, they blank and form 300,000 
perfect, scratch-free pieces before they have to be reground, saving six to 
seven hours per run by eliminating non-productive time required formerly to 
make frequent die assembly installations. Because 80 cages are blanked and 
formed every minute, the time saved made production figures soar. In addition 
dies made of Graph-Mo Steel produce 3,000,000 pieces - - - three times the life 


offered by ordinary tool steels. 


To increase production of your products and to secure longer tool or die life, 
use Graph-Mo or one of the other Graphitic Steels, 
Graph-Sil, Graph-Tung, Graph-Al or Graph-M.N.S. 
They machine at least 25% faster than competing 
steels, they provide stubborn resistance to wear 
and offer excellent response to heat treatment. 


[hese steels are readily available from the stocks 


of your nearest distributor or direct from the Steel . 
a Tube Division, The Timken Roller Bearing 
Company, Canton 6, Ohio. 
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GLENCO 


FLOATING TOOLHOLDER 


Corrects Machine Tool Misalignment By 
Producing TRUE and ACCURATE Holes 


rr 








eurers of ADJUSTABLE 
Also Manufac axvansion 
REAMERS ASSEMBLIES 


COUNTERBORERS QUICK CHANGE CHUCKS 
; LIVE CENTERS EXTENSION SOCKETS 


- SLEEVES SPACING COLLARS 
FLOATING TAP CHUCKS ARBORS 
HOLDERS DRILL CHUCKS END MILLS 
SPOTFACERS ADJUSTABLE WOODRUFF CUTTERS 
COUNTERSINKS ADAPTERS CORE DRILLS 


DETROIT 





MICHIGAN 












FOR PERFORMANG 





AND LONGER LITE 
Give Srem 


FAERMOUNT SERVICE TOOL 


EE YOUR PRODUCT will give 
better service when equipped 
with correctly designed FAIR- 
MOUNTdrop forged hand tools. 


neal 


SINGLE ITEMS OR COMPLETE KITS 


The FAIRMOUNT 
TOOL & FORGING COMPANY 


Hand Tools + Special Tools * Forgings 
10611 QUINCY AVENUE * CLEVELAND, OHI0 
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CLEVELAND 
AUTOMATIC 








FOR THAT TOUGH JOB of making high basic costs, plus 
high production quantities, plus high structural quality 
fit increasingly competitive prices. The new Cleveland 
applies greater efficiency in production (only solution to 
this problem) to processing a wide range of bar or tube 
stock into finished pieces up to 5 3/4” diameter .. . Forming 


and turning multiple O.D. plus one end working position. 


Also ideal for second operations, with “automatic load- 
ing’ to speed output. Not a postwar dream, but an efh- 
cient and productive adaptation of work-tested features 
from the broad line of Cleveland Automatics with capaci- 


ties from %/16” to 10”. Write for our descriptive Bulletin. 


Remember... Clevelands Cut Coates 
THE CLEVELAND AUTOMATIC MACHINE CO. 


CLEVELAND 3, OHIO 








NeW BEQUIPMEN 


© Materials + Processing « 


T.M. REG. BY THE BRAMSON PUBLISHING COMPAN 
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your name and address 
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Instrument forms radii and angles conveniently SHEFFIELD ANNOUNCES (Q31) 
THREE NEW GAGE ADVANCES 

COMPANY NOW OFFERS (Q28) ENGINEERING COMPANY {Q30) e Sheffiel Cor 
NEW TOOL ROOM ACCESSORY DEVELOPS TWO DIE CASTERS three 

Development of a radius and angle Die casting machines, one for zin 
forming instrument is announced by tin and lead alloys and one for alumi- 
W. F. Meyers Company, Inc. The de num, brass and magnesium alloys, hav: 
vice is called Radiform and is capable been developed by Lester Engineer (Continued on page 
of forming angles and radii without 
preforming the wheel. The instru 
ment can be mounted on different types 
of grinder tables and can be operated by 
unskilled operators 





The collet holder is connected to an 
arm, actuated by an adjustable cam, 
so that radii and angles are generated to 
follow exactly any helix angled flute. 
Clearance angles are pre-determined as 
are the radii and angles to be formed 
Extreme accuracy is assured by mi 
crometric adjustment before forming 


TOOL FIRM BUILDS LINE (Q29) 
OF PRECISION MICROMETERS 

Central Tool Company has com 
pleted and is offering a new line of 
Central Certified Accuracy Microm- 
eters. A black enamel finish has 
been developed to replace the pol 
ished steel frame Chis permits lower 
prices without impairing accuracy of 
the micrometers Available in sizes 
from one to six inches with rachet stop, 
lock nut and .0001” graduations. There 





is also a tull range of metric “mikes Die casting machine for zinc, tin and lead alloys 
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| Request. the information and service you 


desire and keep your eye la up-to-date . 
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without | use mis 
ate he CARD 
obligation for requesting 
ne new catalogs 
and bulletins 
For your conveni- listed in 
nee these three this issue. 


business reply 
rds enable os 
to request quickly 


1: 


New catalogs — 
bulletins listed in 
this issue 


Write in squere, number of item > Write in squere, number of item > 
describing one catelog wanted describing one catalog wanted 
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TITLE 
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Additional infor- 
mation or bulletins 
relative to new 
equipment — new 
materials or new 
processes. 
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When answering 
advertisements, 
peciic informa- 
jon on problems 
br company repre- 
entative’s call, 
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TITLE 
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formation or ser- () Literature ([] Have Representative Call [_] Literature [) Mave Representative Call 
“y you desire, 

mail, 


NAME OF AOVERTISER 











NAME 
Be sure to write, 
in the square, the 
identifying num- ADORESS 
er of the catalogs 
or bulletins cover- 


TITS TITLE 
ig new products THE TOOL ENGINEER, NOVEMBER, 1944 THE TOOL ENGINEER, NOVEMBER, 1944 
lescribed. 
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the advertiser and 
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f literature is de- 
sired or if com- 
ahy representa- 
weve should call, 
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Request for: 
BULLETINS 
BOOKLETS 


















Request for additional infor 

mation and catalogs covering 
NEW EQUIPMENT 
MATERIALS 
PROCESSES 










ANSWERING 
ADVERTISEMENTS 
Requesting : 
LITERATURE 


REPRESENTATIVE 
TO CALL 








Universo! 


G rinding 


The New COVELL 


CUTTER & TOOL GRINDING MANUAL 


time-and-money saving factual aid for new hands in the toolroom 


seasoned veterans, too! A 128-page book that takes you through 
ry step in setting up all types ag cutters for grinding; that ex 

ns in graphic detail the use of various accessories on cutter and tool 

covers thoroughly the operation and use of a cutter and tool 

gives practical help in choosir the right grinding wheel for 

age after page of grinding tips and short cuts that will 

in time and manpower for you. And there’s a 

ables and charts, arranged for handy reference, to cut 

pencil and guess work. Write your name and position on your 

mpany letterhead, and send it to us for a free copy of this new Covel 
1a] Universal Cutter and Tool Grindin A regular $1.00 value 

you toolroom and production men. Write for “Handbo 


TE-114 


just another example of Covel Service to industry. Since 1874 


k 


cturers have been bringing their grit problems to Covel, with 
blete satisfaction. This company now offers a complete line of Cut 
Tool Grinders, Drill Grinders and small Surface Grinders. Let 
experience show you what can be done to improve production and 


rE 


nv r toolroom 


VU 


COVEL.MFG. CO., BENTON HARBOR, MICHIGAN JU. S. A. 
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speedier 


lhe | i 
bracket ) with i 
thread king ball point of tungste! 
carbide the bracket 
econd identi yall point is provide 
the sé 
naximum work 
ameter 

\ secon tribution to the gaging 


field is the new yD rrecision height 





re to give pos 
itive iccu t readings It is designed 
irface plate Che in 
i surface plate 
nn with rack and 
age, LOOO-1 ampliti 
graduation .0001” 


kup head mounted 


indicator 





<tension arm. 
mprovements 1s intr 
ype snap gage spindle 
Precisionaire instru- 
ition combines tea 
| air-tlow gages. Ad 
d of spindle ts that 
ighly finished or soft 
/ut marring or scratch- ¥ 


it 


il also be used on ex 
Special machine designed to save complicated setups 


COMBINATION MACHINE Q32 
DOES BORING AND MILLING 


BODINE PERFECTS NUT 
TAPPER WITH AUTO-FEED 


A f 


rt 
e tapping 


(Continued on page 
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Automatic feed nut tapping machine for aircraft nuts 
THE TOOL ENG'NEER 














FORM 
fallayay 


¥ 





r 


THREAD MIL 
CUTTERS # 


MipweEsT Multiple Thread Milling Cutters are a 


type of form relieved cutters designed and made to 


produce in large quantities, speedily and econom1- 
cally, parts requiring short outside or inside threads. 

Che rows of teeth on these multiple cutters run 
round the cutter in a true circular pattern. Unlike 
the teeth in a hob, the rows do not travel pro- 
gressively, i.e., “in a lead”. It is this feature that 
especially marks the difference between multiple 
hread milling cutters and hobs. Since multiple 
thread milling cutters are mot made with a lead, 
they should not be designated “Thread Hobs’’. 


Midwest Shell or Arbor Type Thread Mills are 
the type most widely used since they are used 
essentially for external work. However, in many 
cases when the diameter permits, they can be used 


‘ 


for internal operations. 


Midwest Shank Type Thread Mills are used 
essentially for internal work when the cutter 
cannot be carried 


by an arbor. In 






many cases, how- 





P f 
- a copy ° 

e handy Cate- 
Do you aa. page iMustrated acta? 
Midwest 7 of cutting st * 
log No. ' yr company 


if not, as 
letterhead. 








k for one on YO 
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LING ~- 


ever, they can be 


Shell Type 
Thread Milling 
Cutter 





Putting Form Back-Off on 
Shell Type Thread Milling 
Cutter in Midwest Form 

Relieving Department 






Shank Type 
Thread Milling 
Cutter 









used on.external work. 


Spiral gashed cutters are recommended for most 
work. They produce a shearing action and con- 
tinuous cutting from flute to flute. This tends to 
eliminate chatter, vibration, and provides smooth 
even surfaces and finish. When sharpening these 
cutters, correct spiral gash should be maintained 
or thread forms will distort. Free-hand sharpening 
should be avoided. Sharpening should be mechan- 
ically controlled to preserve original radial or 


rake teeth and spiral gashes. 


Midwest has been designing and manufacturing 
all types of Precision Metal Cutting Tools for more 
than 33 years. This experience can help you hurdle 
production problems, Send us your inquiries; they uill 


be carefully analyzed 


MIDWEST TOOL & MFG. CO. 


MILLING CUTTERS « SLEEVES « COUNTERBORES «END MILLS e REAMERS « SPECIAL TOOLS «FORM TOOLS «CARBIDE TIPPED TOOLS « ADJUSTABLE HOLDERS 
2352 WEST JEFFERSON AVENUE > 


DETROIT 16, MICHIGAN 



























tapped nuts at one 


delivered to an individ 
ial CO ting box so product of each 
pind " e gaged independently 
wo si an be tapped at one 
time Maximum production is 9000 
nits per hour 
LOGANSPORT BUILDS NEW {Q34) 
MACHINE FOR PLANE ASSEMBLY 
Developed to meet a_ special air 
raft builder problem, Logansport 
Machine Company, Inc., is building a 
hydraulic gaging and assembly press 
Che machine has dual functions; press 
tit assembly of a splined shaft into a 
plined | isk, and disassembly 
at the end of a test run The right 
hand part of the machine is for as 
sembling and the left hand part for dis 
assembling 
Three indicating lights show the 
type of tit obtained Too close a fit 
will flash a warning and automatically 
stop pressing stroke Che press has 
two independent hydraulic systems, 
each consisting of a motor driven pump 
mounted on-an ojl reservoir, operating 
valve, pressure control valve and hy- 
lraulic cylinder 
Part Casi es ible 





INFORMATION FREE 


For complete information on equip- 
ment listed in this section, list the 
key number preceding each item and 
your name and address on postcard 
coupons—page 163. 
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my 


het ary PUMP DESIGNED 
TO MOVE LUBRICATING FLUIDS 
A low pressure, rotary pump, aff 


ing an etficient and economical me 


for pumping all liquids having lubricat 
ing properties has been developed 


the John S Barnes Corporation 
pump is said to be ideally adapted for 
use as a lubri 





13330 Foley 


Cleveland—J. W. Mull, py 
Indianapolis—J. W. Mull, 
Milwavkee—Geo. M. Welt” 
Chicago—Ernie Johnson 







































SWARTZ TOOL PRODUCTS CoO., INC. 


ASK FOR CATALOG 941 






Canada—Hi-Speed Tools, Ltd., Galt, Ont. 
St. Lowis—Mill Supply & Mach. Co. 
Sales Co. 





Los Angeles—Production Tool Engineering 
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pear iey 
































Hydraulic machine meets special customer problem 


iting booster pump to 






STANDARD FIXTURES 


SPEED UP TOOLING 
REDUCE COSTS 


AN LH TYPE FIXTURE TOOLED 
DRILL HOLES IN BEARING 
LOWER EQUALIZERS PER- 
MIT EQUAL CLAMPING ON AILL 
PARTS. PARTS ARE SQUARED UP 
TO HARDENED WEAR STRIPS 
UNDER TOP PLATE. 


TURES ARE USED ON AN INDEX 





Detroit, Michigan 


Oneida, N. Y.—W. F. Himmelsbach 
Pittsburgh—J. W. Mull, 
Toledo—J. W. Mull, 
Philadelphia, Pa.—Morgan Too! 
& Equipment Co 
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TOMORROW'S METALS 


Experts agree that the “light metals” are duce production costs drastically without 
ibout ready for the “big time.’’ Working the sacrificing quality or accuracy. 
“metals of motion’’ presents no problem if To realize the full potentials of high speed 
you know about methods already made pos- milling takes more than an increase in cutter 
sible by Onsrud high speed milling machines. RPM of conventional machines. It calls for 
Here are some facts you should remem- equipment with high speed traverse and un- 
ber—and will need to use—when you set up usual operational flexibility. 
for nonferrous metal milling. They point the High speed milling of nonferrous materi- 
proved way to lower costs and faster, better, als is a technique with whose development 
production in the future. Onsrud Machine Works, Inc., has been inti- 
pre rue ; mately associated from the start. Out of that 
Cutting characteristics of aluminum, mag- experience has already come the famous 
Onsrud Automatic Contour Miller to make 
high speed production milling of aluminum 
Aircraft parts, for example, are being pro- alloys a reality. Keep an eye on Onsrud while 
duced by high speed milling methods that re- you are watching light metal progress. 


nesium and their alloys make high speed 
milling not only feasible, but desirable. 








ONSRUD MACHINE WORKS, INC. 
3927 Palmer Street, Chicago 47, Illinois 


Manufacturers of Routers, Shapers, Automatic Contour Milling 
Machines and Related Portable Tools for Aircraft Production 
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Grinder. 


Bench type belt grinder 


RUGGED BENCH GRINDER {Q36) 
OPERATES FREE OF VIBRATION 


A new model bench grinder has re- 























Tool supplements grinders 






























cently been added to the Porter-Cable 
Machine Company line. Employing STRONG ATTACHMENT ADDS = (Q33 
in endless metal cutting abrasive belt UTILITY TO SURFACE GRINDERS 
2%” x 60”, the grinder operates on a Strong Manuf 
one horse power motor. Design pro- he Multi 
vides a flat bed grinding area 2%” x 8” ent in rey 
backed up by a soft resilient contact Rugged speed reducer tion ne 
wheel, adaptable for grinding all types grinders 
of metal COMPACT SPEED REDUCERS {Q37) necessit 
Che whole unit is ruggedly construct- ADDED TO TOOL DRIVE DEVICES grinders 
ed and builder claims it operates free of Cullman Wheel Company announces ( 
vibration. The grinder is especially addition of a streamlined, sturdy speed 
suited for burring gears, polishing, weld reducer ranging from %to10H.P g il a 
grinding, flat and edge work, generat- Ratios up to 5:1 on single type and 20:1 (Continued on page 








All in the 
DAY’S WORK 


AT 


Paraphrasing the old adage—if you want a job 












well done, ask an experienced man to do it for you! and our craftsmen are among the most skille« 









This company is experienced in designing and the business. 
manufacturing the widest variety of gages, tools If it is made of metal, MERZ can design 
and fixtures, special and “pilot model” machines make it for you. 





and parts for war, commerce and industry. Our Standard plug and ring gages shipped fr 
equipment is as new as the market affords, our stock. Send for literature “Four Spheres of Ser 


facilities are thoroughly modern in every respect, 















ice’ which gives complete information. 


INDIANAPOLIS 7, INDIANA 
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We 
New designs and new materials, fashioned i} . 
io tolerances never before possible, must | 


be finished rapidly and economically. The 
new wciy——a machine with precision 
spind| precision spaced, performing all | 
important and correlated operations at | 
one setting of the piece. It may be the 
answer to your problem now, next month 
or next year. This SIMPLEX 2U 4-way 10-spindle 
Precision Boring Machine has made a 
production item of an intricate gear case 
which had been practically a tool-room job 
—yet it has sufficient inherent flexibility 
to permit it to be adapted to normal 
development changes as they occur. 








‘L_Precision Boring Machines 
STOKERUNIT CORPORATION 


SIMPLEX Precision Boring Machines and Planer Type Milling Machines 
4528 West Mitchell Street, Milwaukee 14, Wisconsin 
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bores more accurate inspection 

Permanent bonding of cemente 

SPACE SAVING ADAPTION {Q39) carbide bushings to steel shanks is 

SHOWN FOR SURFACE PLATES constant problem Any loosening 

Barco raping Company offers a the bond re useful life of the ga 
pace-saving irface plate that can be Woodworth claims the segmentati 
lamped to a special table that gives a compensates for differences in coef 
combination urface plate and angle ficient of expansion and assures 












| 





hand and a precision Vernier adjust iron Both surtaces are hand scrape 
ient to exact angle Ability to move to .0002” tolerance. Clamping all 
yackwatl ind forward pern cutting use of the entire surface plate 
angles in either direction without re 
| vine work from machine SEGMENTED SHANKS CUT {Q40) 
l lels are available, having 6” WEIGHT OF CARBOLOY GAGES 
ind Ii etween centers \ 


illows grinding of 
ns rectangle S, 
ew or the uses 
it to date include: shoulder 

circular fort 


lug was reamers and countet 


Surface plates are adaptable 


DESIGNED FOR Safety. _. BUILT FOR 
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precision Having dual advantages of light 
flats weight and better balance, N A. Wo 
octa vorth Company its currently marke 
rke ing a new type Carboloy gage witl 
din segmented Claims for the 

























































Heat treating furna 


ELECTRIC FURNACE EMBODIE: 
NEW PRINCIPLES OF DESIGNING 
Gage with segmented shank ‘roviding te t 














trouble 
etals 
\ guide cap of shock-proof materials tacturi ( 


as beet rovided 


free yond between the 
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The advantages of hollow set screws 





inciude sateiy on revolving or moving 











parts, ease of assembly in confined places 







and more compact construction 


Mac-it Hollow Set Screws offer these 





design features, plus great strength. They 


are heat-treated to resist upsetting of the 





point, rounding out of the hex sockets, 


and splitting of sockets at the corners. 

The tremendous holding power of 
Mac-it Hollow Set Screws makes locking 
devi ll but a f — 
evices unnecessary in a ut a few “MACK-IT 
applications. In these cases, Mac-it 
Hollow Lock Screws are used like jam 


OTHER MAC-IT PRODUCTS INCLUDE 
Socket head cap screws, Stripper Bolts, 4 
ing. pipe plugs, Hexagon head cap screw 





nuts to prevent any possibility of loosen- 





head set screws 


Cleveland, Ohio 





Strong, Carlisle & Hammond Company 
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[f youre fishing for \specials 





What it takes to build Socket Wrenches— 
we have. Hex or square... standard or special 
nuts... power or hand driven... it’s all the 
same to Apex We're tooled up for speed and 
flexibility.! 

Some very unusual nut running problems 
have been put up to us. For most of these we 


have been able to design and build special 


THE APEX MACHI 


NOVEMBER, 1944 








sockets and wrenches that solve these very 
unusual problems. 

Drop us a line! We can probably be of 
assistance to you. 


Apex also makes Safety Friction Tapping Chucks, 
Quick Change and Positive Drive Drill Chucks, 
Vertical Float Tapping Chucks, Parallel Floating 
Tool Holders, Power Bits for Phillips, Slotted Head 
and Clutch Head Screws, Hand Drivers for Phillips 
and Clutch Head Screws, Aircraft and Commercial 
Universal Joints. 


Socket 
Wrenches 


& TOOL COMPANY * DAYTON 2, OHIO 













































DRILL PRESS TURRET 
INCREASES CAPACITIES 


\ 


increases tool opplications 


{Q42) 


IN USE OF MICROM 


Magnificat f 


MAGNIFIER AIDS EYE {Q43) 


Makes readings easier 





ETER 






















Produces 2750° F. heat 
HIGH TEMPERATURE FURNACE {Q44 
ANNOUNCED BY HARPER ELECTRIc 





INFORMATI 


ment listed in this 


your name and add 
coupons—page 163. 





For complete information on equip- ' 


key number preceding each item and 


ON FREE 





section, list the 


ress on postcard 


(Continue 





NEW 











CATALOG 
and Carbide Milling Manual 


Here is the latest and best information on carbide-tipped Cal-Cutters 
and carbide milling—and it’s yours for the asking! 

Contains 20 pages packed with data on cutter operation 

tion ...speeds and feeds for various materials based 

recent authentic information available on carbide milling. And it 5 
sound, practical and easy-to-use charts for quickly finding spindle r.p.m 
table feed and power required for practically every type « size 
milling job—plus a dozen other important tips to help you get eve 
production from your Cal-Cutters! The most complete and comprehensive 
data on carbide milling ever published 





This Catalog supersedes al! previous issues and brings 
you up to the minute on latest Cal-Cutter designs os 
well as providing information you're looking for on 


carbide milling. Your free copy of Catalog 381-4 w Z ~ _ 

be mailed promptly—send for it today w= {aller 
‘ a 

MACHINERY MANUFACTURING CO. 


1911 E. SIST ST., LOS ANGELES 11, CALIFORNIA @a 


‘— “ee. 
IT FASTER-MILL IT BETTER-WITH CARBIDE-TIPPED Lal. [illers 
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WHERE SPEED COUNTS MOST! 


Increased steel production and more rigid inspection during 
the war has made it necessary for metallurgical laboratories 
to require hack saw machinery for specimen cutting of a wide 
variety of metals and alloys of almost any shape or size—in 
any condition of hardness. 


The photos shown here illustrate how one large steel mill in 
the middle west has installed a battery of Marvel Hack Saw- 
ing Machines to crop and cut-off slices for metallurgical tests 
of large billets of tough alloy steels. This company, along 
with many other steel companies, has found that the Marvel 
Machine is the only one capable of cutting the hardest alloys 
fast and economically. The Marvel is the most universal 
cutting-off machine, built for heavy duty, continuous opera- 
TION. 


Marvel Saws increase production by rapidly, accurately and 
economically cutting-off the toughest steels in cross sections 
up to ''24x 24". If you have metal sawing problems, Marvel 
Sawing engineers are available to discuss and analyze your 
cut-off work—to recommend methods and equipment. 


BUY FROM YOUR LOCAL DISTRIBUTOR 


ARMSTRONG - BLUM MFG. CO. 
“The Hack Saw People" 
5700 W. BLOOMINGDALE AVE. CHICAGO 39, U. S. A. 
Eastern Sales Office: 225 Lafayette St., New York 12, N. Y. 
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YOU SHOULD HAVE THIS... 


40 


pages of 
technical 
information 


SOURCE OF VITAL INFORMATION 
It tells all about TOOL STEEL welding 


* This manual will help you save man-hours, conserve material and 
minimize production delays by outlining methods of repairing and 
compositely fabricating tools and dies, as well as correcting design and 
rectifying errors. Send for your copy of this manual today. It is fully 
illustrated with typical welding applications. 


DISTRIBUTORS IN PRINCIPAL CITIES OF THE UNITED STATES AND CANADA 


| Weg CGA E StL] GC Or 
7 ZL 4 ae Z 


WELDING ENGINEERS WITH A COMPLETE SERVICE 
223 LEIB STREET © FITZROY 3715 © DETROIT 7, MICHIGAN 


de ae . 


This sound slide film shows 
the proper procedure and 
application of tool steel 
welding. Write today for a 
free showing to your organi- 
zation. 


INSTRUMENT MEASURES R 
WITH ONE-HAND MANIPU 





New tachometer availabl« 


STREAMLINING PRODUCES NEW [Q4é 
TYPE STRAIGHTENING MACHINE 


(Concluded 





NFORMAT N FREE 


To receive the booklets listed in t 
section, list the key number found 
the heading of the desired literat: 
and your name and address on t 
postcard coupons—page 163 
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Insure continuous, trouble-free tap- 
ping production The HASKINS Way, 


Haskins AIR CONTROL 
ture \dd Piece Part 


PRECISION TAPPING 


‘OVEMBER, 1944 


EQUIPMENT 


POST, 


an announcement 


and a suggestion: 


‘j/ || ANDREW C. CAMPBELL DIVISION develop- 

if / ments for postwar are well past the 

“Imagineering” stage. The complete 

line of CAMPBELL ABRASIVE CUTTING 

MACHINES is being redesigned for higher efficiency 

longer wheel life—greater adaptability —more 

automatic features. In short, CAMPBELL machines 

are being prepared for the more highly competitive 
production demands that lie ahead. 

To illustrate: A new, completely automatic abra- 
sive cutting machine is now a reality. The first 
model has already been produced—the second and 
third are ‘‘on the boards.’’ By making possible the 
running of several machines by one operator, this 
machine will find many applications where it will 
speed production and cut costs. 

We suggest this: Consider any cutting operation 
you may have in the light of new, improved meth- 
ods of abrasive cutting. Write us about it. We may 
be able to show you a way to get into postwar com- 
petitive production—faster 


° * 

>. 
Tell us (1) the range of sizes, (2) kind of material, (3 
length of cut-off pieces, (4) length of stock before cutting, 
5) tolerance for length of cut pieces and (6) hourly pro- 
duction requirement. With this information, CAMPBELL 
engineers can recommend production procedure and work 


up cost sheets for you 


ABRASIVE CUTTING MACHINES 


ANDREW C. CAMPBELL DIVISION 
BRIDGEPORT - CONNECTICUT 


INE OF NIBBLING MACHINES 


AMERICAN CHAIN & CABLE COMPANY, Inc. 


BRIDGEPORT + CONNECTICUT 








COLD FINISHED .45+ CARBON OPEN HEARTH vie SWITCH bevELOoU: 
ALLOWS PRE-SET 








FLAME or INDUCTION HARDENING 
glu FAST MACHINING 


FLAME or INDUCTION HARDENING 


of SPEED TREAT STEEL results in. hard- 
ness of 60 to 62Rc. with water quench 
and 56 to 58Rc. with oil quench. 


Switch handles time setting 





FAST MACHINING SINE ANGLE PLATE AIDS 


SPEED TREAT STEEL machines consistently ee eee ee 
at 170 S.F.P.M. with excellent tool life 
and fine finish. Plants report production 
increases of 35 to 55% —scrap loss 
reductions of 50 to 75% —doubled tool 
life and actual dollar savings running 


a as high as $69 per ton of steel used. DOUBLE CYLINDER PUMP HAS (049 


PRESSURE-VACUUM CAPACITIES 
WAR BONDS Our Metallurgists Abre At Your Serice. t 
WRITE FOR SPEED TREAT CATALOG 


2) 


Licensor 


MONARCH STEEL COMPANY 


HAMMOND ° INDIANAPOLIS ° CHICAGO 
PECKOVER'S LTD., Toronto, Canadian Distributor 





Licensee for Eastern States 


O ATION FRE 
THE FITZSIMONS COMPANY a EN 
YOUNGSTOWN, OHIO how cantar geesedion enh them o: 
MANUFACTURERS OF COLD FINISHED CARBON AND ALLOY STEEL BARS 


your mame and address on postcea 
coupons—page 16 
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it’s There, But 


You Can’? See It 









THAT IS A ~ TOLERANCE 


DUB|IFE 


REVERSIBLE 


F t gage-steel UPPCO-lapped 

Lane mae Industrial Executive 
ther BIG advantage: Both 
Ge and ‘‘No Go" plugs 
n the same handie are re 
versible. When either plug 
wears turn end for } 
ena, and you have a4 

brand new age 

ACCURACY WITH 

TIME SAVING FT ° . . 
that's what it is here are many puzzled industrial executives 
today .. . men who are facing major problems, 
upon which depends the future. Men who are 
shouldering the responsibility of increased pro- 
duction, conversion. future planning. The men 
at Pioneer are trained and highly skilled in 
solving such problems—with RIGHT answers. 
Why not let them help you? You may require 
but one Pioneer man — or you may command 
the services of scores. Essentially, the men at 
Pioneer are a team . . . in which the individual 
abilities are combined to achieve common ob- 
jectives. Pioneer is a highly developed organiz- 
ation ... geared to help you solve any industrial 
problem ... quickly and efficiently. Let Pioneer 


men share your responsibilities. 


















































Also 
| Letter Dril 
1 Fractionals 
teratur 
















for Complete Cata 
ther Gages of AG 


No Job Too Big — No Job Too Small | 


3517 West Belmont Ave., i | 


shtinee 30: eae aie ALS MP ENCINEERING & MANUFACTURING CO. 


19645 JOHN R STREET + DETROIT 3, MICHIGAN 






UNITED PRECISION 
PRODUCTS CO. 
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1 DIRECT DRIVE. Lower cost, becouse 


fewer ports (no intermediat 


e speed 
changing device). Power is closer to where 
B is needed. Use less space. Streamline 
(1 AONSTABLE your machine design 
SPEED MOTOR 





SPEED CONTROL CONVENIENCE 

SPEED CHANGES WITHOUT LIMITATIONS. Place 

s : STOP START speed-changer ond start-stop button at 

= y ry 1 2 ony convenient point to which a wire af 

° JUNCTION BOX be run. Control always within easy reach 
WITH 

A-C.LINE 3 OPERATES ON A.C. POWER 


SPEED 
CONTROL 4 QUICK STOPPING 
UNIT 


5 SMOOTH, FAST ACCELERATION. 











6 REVERSING 





7 SPEED-SETTING 


3 SLOW FOR THREADING and 
INCHING 








Get Reliance Bulletin 311 for details — and 
other advantages. 


RELIANCE ELECTRIC & ENGINEERING CO. 


1088 IVANHOE ROAD ° CLEVELAND, OHIO 


Sales Offices in Principal Cities 





deliveries within 


30 days 


on standard sets 
and accessories 


<> 





GAGE BLOCKS 





Write for Catalog 16 to FORD MOTOR COMPANY 
Johansson Gage Division— Dept. TE, Dearborn, Mich. 
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Rigid & 


Accurate 






















because the Red-E New — 
Ball sears Center 








Write for Catalog E 44 


THE READY TOOL COMPANY 
BRIDGEPORT, CONN. 






























TURERS OF METAL WORKING LATHES: CAM FEED DRILLING AND TAPPING 
EQUIPMENT, HYDRAULIC DRILLING MACHINES 


659 EVANS AVE... 








12", 14" & 16" LATHES 


5 
and feecs. 





aS 
range of threac 
Offer: Infinite : Independent motor 


tment : 
Easy gear adjus One control 4 


mounting. Short, direct drive 
for all threads Ample eg 
Automatic stop for feeds 











for heaviest 









cuts 


ect Write for yours 
Catalogs sent oF requ 











IN BUSINESS SINCE 1840 


CINCINNATI, OHIO 
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FORBNDUSTRIAL OIL PURIFYING 
opeey7 HAIL CO 
*  HYFLOW OIL FILTERS 


HILCO Hyflow Oil Filters are used 


for filtering all types of industrial oils such 
as used for cutting and lubricating. Units 
are available for stationary use or portable 
operation for moving from one machine 


tool to another 


By keeping cutting and lubricating oils in 
good condition, oils are kept in service 
for an indefinite time and result in less 
down time, longer periods between tool 
grindings and better finished work. This 


means increased production 


Write today for free literature and see what Hilco oper- 
t stors are doing — then let us help you select a Hilco to 
take care of ‘That Particular Job.’ 


OIL PURIFIER HEADQUARTERS 


THE HILLIARD CORPORATION 


107 W. FOURTH ST. ELMIRA, N.Y, 





The best “‘soft’”” hammers and mallets are 
rawhide — tough, resilient, long-lasting 
C/R mechanical rawhide. They strike ef- 
fective blows without battering or mar- 
ring . . . without fatiguing re-coil. They 
hold their true striking surfaces. Sizes and 
weights for every need. Hammers are 
malleable iron with replaceable C/R 
Rawhide insert faces. 


Write for Catalog Sheets. 











meas Aawhidewnre.c0. 
* 


I393 ELSTON AVE CHICAGO. ILLINOIS. 
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HERE'S THE COLEEF 
FOR HOT-ROLLED STOCK 


@ In Sutton Full-Floating Style ‘‘F’’ Collets, each jaw 
floats independently, comes to a full bearing on the 
stock and allows the collet to run as true as the 
machine spindle 

Patented Diamond Grip extends on to the tongue of 
the jaw, grips tightly with about two-thirds tension 
necessary with ordinary, single-piece collets, pre- 
vents slippage, reduces scrap, reduces strain on 
machine parts and tools. 

Style “F’’ Collets are equally effective on cold-rolled 
stock and one set of the replaceable Style ‘F’’ jaws 
often outwears three standard collets. 


Sutton Diamond Grip Collets cost no more 
than ordinary collets. 


SUTTON TOOL COMPANY 


Sturgis, Michigan 


See our representative or 


send for Catalog No. 15. 


Patented 


DIAMOND 
GRIP 


HOLDS TIGHTER 
SELF-CLEANING 


SUTTON 
COLLETS 


















Universal Drill Bushings 


Back in 1919 
pany origi- 
drill bush 










m& Universal Engineering Com- 
Mm nated the idea of standard 
ings. Today, 25 years 
on their silver anniver- 
sary, Universalhas D | A M 0 N D TO 0 7 
. grown from a 
small shop to a 
full fledged 


leader in 


the drill 




















WRITE FOR " 
CATALOG hd’ 














bushing field. 
| Other Universal 
products include 
| standard collet chu 
















floating chucks, centering 
chucks, boring chucks, boring 
bars, grippets and plungers. 


Vw 
\ ie >< f »w Catalog Now f 
, = . / | 
\ Fighter Plane 20% Employees atalog 4 ver 
Given by employees Bond deductions T 


UNIVERSAL ENGINEERING CO. WILLEY’S CARBIDE TOOL Co. 


FRANKENMUTH, MICHIGAN SOLE MAKERS OF WILLEY’S METAL 


1342 W. Vernor Highway Detroit 1, Michigan 














STAND-BY MEASURING A PLUG GAGE 


with LIGHT WAVES 


using an optical flat, a toolmakers flat and a gage block 
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| ‘ OSE PUMPS 
| Specify TUTHILL GENERAL - PURP | 
re Long, Economical Semice 


Low first cost and negligible maintenance have 
made the Tuthill Model C general-purpose pump 
a stand-by for dependability throughout industry 
Simple in design, compact, and built for rugged 
service, this internal-gear rotary pump is ideal 
for handling non-corrosive liquids. It operates 
efficiently in either direction of rotation. Capaci- 
ties from 1 to 200 g.p.m. at pressures up to 
| 


































The formula is: w 

D h (.000012 N — 
100 p.s.i. Direct-drive, belt drive, V-belt units 
and stripped models available. 











Substitute the actual values 1-7/16" 
.750 {(.000012 32 








Write for Model C Bulletin. 43/68 


and get the answer 
-750168 inch 












TUTHILL PUMPS are serving Army @ Navy @ Air Force 






It's just that simple! 


Write for new, free Lightwave Measurement Booklet 


TUTHILL PUMP COMPANY ACME INDUSTRIAL CO. 
ACME 


Merchant Marine and Industry 






Makers of Standardized Jig and Fixture Bushings 


939 E. 95th St. © Chicago 19, illinois 208 N. Laflin St. MONroe 4122 Chicago 7, I 
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DONT 
GANBLE 


yitw the DUST MENACE 
Get GGA Portasie Dust CoLLectors 


> work whenever you need 
just laden air from hoods of 
ting or polishing wheels, 


les fall into a tray beneath 
the finer dust is drawn to the 
and adheres to the outside of 
dust gets inside so they are 


ned. 


TORIT is a compact efficient 
machine which is readily 
adaptable to your present 
and future produc- 
tion layouts. 
Write for the TORIT Dust Collector cc 


log giving fullinformation and description 
of different size units. 


TORIT MANUFACTURING CO. 
281 WALNUT ST. ST. PAUL 2, MINN, 


TORITH Og ae 


Columbia 


mules STEEL 


y-E DAY— 
With V-E Da 
\ that mad : 
records will be e J 
‘ a new jobs and to 


id jobs better 


+00) stee 


COLUMBIA TOOL STEe COMPANY 


RE DENT 


AND wor 


$20 EAST HICAGO HEIGHTS, ILL 


: NOVEMBER, 1944 


Sizes and Shapes 


FOR EVERY INDUSTRIAL NEED 


seals as it grips 


TUBE FITTINGS 


SINGLE NUT 
COLLET GRIPS 





—lilustrated in right- 
hand column—range 


in size from %” to 1” 


DOUBLE NUT - 
COLLET GRIPS I on 


—lllustrated in left 
hand column—range 


in size from!/4""to 1". . 
Ss 


No Threading, Welding or Soldering 


Shown above are but a few of the wide variety 


of single and double nut Collet Grips there is 





a size and shape for every industrial and hy- 
draulic tube fitting requirement. Collet Grip’s 
revolutionary design prin iple permits repeated 
use without distortion of threads—assembled 
or disassembled merely by tightening or loos- 
ening compression nut. And, because Collet 
Grip “seals as it grips,” positive protection is 
provided against vibration leaks. Quick, easy, 
economical installation—without threading, 
welding or soldering. 


Write for Catalog No. 43 which gives 


complete technical data 


LOGANSPORT MACHINE CO., INC. 
7 hy Fittings Division 
902 PAYSON ROAD, LOGANSPORT, INDIANA 

































SGREW MACHINE CAMS 
for 


B & S MACHINES 


Cams cut to your layout shipped with- 
in 2 to 3 days. 


Set of 3 No. 00 Cams including 
blanks, cutting, heat treating — $6.20 


complete. Other sizes in proportion. 


GEORGE L. DETTERBECK CO. 
1871 CLYBOURN AVENUE 


CHICAGO, ILL. 

















Pr, NRW We YH 


[ 


CER 
and 
fits, 


CER 
boili 
for f 
CER 


proo 
etc. 





In War, as in Peace. 


CERRO ALLOY ? 


iN 


SAVE TIME and CUT COSTS! ‘| 


Bred _ IN OA LE XK 


ROMATRIX (Melting Temp. 250° F.) For securing punch 
die parts, anchoring machine parts without expensive drive 
short run forming dies and other metal-working applica- 


tions. 


ROBEND (Melting Temp. 158° F.) Used as a filler in 


bending thin-walled tubing to small radii. Easily removed in 


ng water. Also used for aircraft assembly jigs, templates 
orming dies and other purposes. 


ROSAFE (Melting Temp. 190° F.) Used to accurately 
f-cast cavities such as molds, gun chambers, forging dies, 
and for many similar applications. 


REPRESENTATIVES AND DISTRIBUTORS 


ANSONIA, CONN., Jackson Associates 

BOSTON, MASS., Jackson Associates. 
PHILADELPHIA, PA., Castaloy Metal Sales Company 
BROOKLYN. N. Y.. Belmont Smelting & Refining Works 
CHICAGO, ILL., Sterting Products Co., Ine 
CLEVELAND, 0O., Die Supply Co. 

DALLAS, TEX Metal Goods Corporation 

DETROIT, MICH... Castaloy Metal Sales Company 
HOUSTON, TEXAS, Metal Goods Corporation 

KANSAS CITY. MO Metal Goods Corporation 
LONDON, ENG Mining & Chemical Products, Ltd 
LOS ANGELES, CAL., Castaloy Metal Sales Company 
MILWAUKEE, WISC.. Harry C. Kettelson, Inc. 
MINNEAPOLIS, MINN., Northern Machinery & Supply Co 
MOLINE, ILL., Sterling Products Co., Inc 

MONTREAL, CAN., Dominion Merchants, Ltd. 

NEW ORLEANS, LA.. Metal Goods Corporation 

ST. LOUIS, MO., Metal Goods Corporation 

TULSA, OKLA., Metal Goods Corporation 


CERRO DE PASCO COPPER CORPORATION 
40 WALL STREET : . 


NEW YORK 5, N. Y. 
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“ROCKWELL 


HARDNESS TESTER 


























Shipment within a few days of thes« 
enormously improved new models 


383 CONCORD AVE 
NEW YORK 54, N. Y. 


MECHANICAL INSTRUMENT CO. INC 
“An Associate Company of American Cha & Cable C 




















FULL SPEED NOW—FOR WAR 
PRODUCTION, BUT HAVE 
YOUR TOOLING PLANS READY 
FOR THE GREEN LIGHT OF 
RECONVERSION 


















Your plant and our plant are work 
ing full blast to end this war q 

But we don't want to win the war 
and lose the peace 

You and A.C.E. can get together 
NOW—on your future tooling plar 


You can consult with our Engineer 





ing Department on future tooling 
needs, so that you can have your 
Hi-Speed or Carbide-Tipped Cutting 


Tools ready at the earliest p 


s 
¥ 


moment 
In this way you can be sure to get 
back into civilian production as fast 


as permissible 


We have appointed a special 
division of A.C.E. Engineering 


Department to look after your 








reconversion plans. Write us today 







AMERICAN CUTTER & ENGINEERING RP 
31751 Mound Road Warren, Mich, 




















SPECIAL CUTTING TOOLS 
HI-SPEED OR 
CARBIDE-TIPPED 
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PUT THESE 
SKILLED MECHARICS 
TO WORK 


) PUSHING 


LIFTING 















a{ia f i 
f dies 


STRAIGHT PUSH 





¢ STRAIGHT LINE 
©) MOTION MULTIPLIED 2:1 
A 


. 





HORIZONTAL 
PARALLEL MOTION 


TRAMMEL PLATE 


¢On 1001 jobs Hanna Cylinders sim- 
ityand improve operations—save time 
1 labor—help increase production. 
Where can you make use of Hanna 

-ylinder Power as suggested in these 


lustrations ? 


Write for Hanna Cylinder Catalogs 





No. 230 (low pressure cylinders) and 
Yo. 233 (high pressure cylinders). 


HANNA ENGINEERING WORKS 


1765 ELSTON AVENUE CHICAGO 22, ILLINOIS 
RIVETERS » CYLINDERS + VALVES + AIR HOISTS 


NOVEMBER, 1944 
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No Vibration in New “Orbital Action’’ Port- 
able Electric Sander; Relieves Workers’ Fatigue 


A boon to workers’ nerves and 
Orbital Mo 


tion” electric sander is actually 


health, this new 
vibrationless. A great saver of 
workers’ energy as well as man 
production hours, the sander 
can be operated easily in hori 
zontal, vertical or inverted posi- 
t10n with one hand ( ompared 
to manuaksanding, this machine 
achieves superior results at least 
eight times faster. It performs 
equally well on wood, metal 


or plastics. 


Developed tor war industry 
this revolutionary new sander 
has done yeoman duty in this 
country’s manufacturing plants 
and in allied maintenance and 


repair depots all over the world 


Wrigley’s Spearmint Gum ren 
ders a real service to workers 
too—eases dry throat and re 
lieves tension that brings on 
fatigue, leaving both hands free 
to stay on the job. The Arn 
and Navy were quick to appre 
ciate these benefits, that’s why 
they are now shipping to our 
hghting torces overseas only, 
our entire limited production 
of Wrigley’s Spearmint. Just as 
soon as we can supply the home 
front, too, industry will again 
enjoy the benefits of Wrigley’'s 
SpearmintGum now proving so 


important on the battle fronts 


Ingenious New 


Technical Methods 


Presented in the hope that they will 
prove interesting and useful to you. 
iP 










































Easily-removed filter cleans 





air that cools motor—pro- 






longs motor life and reduces 





maintenance costs 


























Dustproof transmission syn- 


chronized to eliminate vibra 





tion. Oil supply lubricates for 





100 operating hours. 
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OF INTEREST TO PRODUCTION 
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INFORMATION FREE 






¢ 
; = To receive the booklets listed in this 
| M ( A i in section, list the key number found on 
ne of radi the heading of the desired literature 
j 1, , lies and your name and address on the 


postcard coupons—page 163. 
















acl : ss St “aye (1162) Hobbing Practices 
speciiications a Liance tne nea 
(1157) Master Tools treater can find the following informa 
| For those who do not already have tion tor each steel: type analysis, 
| ne M i ter Loo] ¢ Oompany has avail ig heat 1O ilizing heat innealing 
ble a catalog covering pneumatic chip treatment, hardening treatment, fu 
ng hammer pneumatic sand ram nace atmosphere ind recommends 
pneumatic tool parts and a spect lrawing range 
il section devoted to tool rebuilding 


(1160) Machine Tools 
(1158) Cutter Grinders 



























Davis and Thompson is circulati 
K. O. Lee Company has available a its new catalog of machine tools an 
italog of their universal cutter grind micrometers. The catalog shows yt 
| er Che 24-page booklet is hand- phically engineering manufac turing 
| dati illustrated. Text describes uses ind assembly facilities Also describe 
| ind attachments for each of their regu are the Roto-Matic line and D&T tubu (1163) Grinding Facts 
t Many machine setups are lar micrometers and standards. Ther ; : 
cribed is a section devoted to custon 
(1159) Heat Treating equipment vw 
A new heat treating guide, which (1161) Tapping Troubles 
should prove useful to too] rooms, has [Tapping operations involve 
| ist been announced DY ( irpenter Vi iriab] les Use fa check ist for al if € 
| teel Company By using the guide ilysis of troubles can save time and ma (Continued on page 188 





NEW PUTNAM 
TOOL CATALOG 


\ 2 Keady 7h 


The finest and most complete \ 
catalog of its kind ever pro \ 
duced! The entire line of 
standard Putnam End Mills. 
Reamers, Counterbores, Holders 
and other products—now totaling 1023 items— are 
listed with specifications and prices. Additional se« 
tions are devoted to special purpose tools and engi 
neering data valuable to cutting tool users. Your 
copy will be sent without charge or obligation. 
Requests must be made on company letterheads. 































SEND FOR 
YOUR FREE 
COPY TODAY 









UTNAM TOOL COMPANY 


2987 Charlevoix Avenue . Detroit 7, Michigan 


THE TOOL ENGINEER 
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WRITE NOW FOR 
> me 
PRICE LIST VR-330 


YEMBER, 1944 


NEW STANDARDS 


Every user of Carbide Tools can profit by the aid 
of this comprehensive new book. Revised prices 
became effective October 2nd. See the additional 
new standards on Vascoloy-Ramet Tools and 
Blanks. The superiority of this make is due to the 
inclusion of Tantalum-Tungsten, an extremely hard 
material that imparts a self-lubricating action which 
minimizes cratering or chip wear. Write today. Ask 
for Price List VR-330. 


VASCOLOY | RAMET «v2 


NORTH CHICAGO, ILLINOIS «+ Sales & Service in Principal Cities 





































































































xplanation of the new 
irkis bols; a schedule of grad INFORMATION FREE 
I ¢ I endations tor general To receive the booklets listed in this 
read, toolroom and diamond wheel section, list the key number found on 
ashis ription of each common the heading of the desired literature 
and your name and address on the 
| type of grinding; table of recommended postcard coupons—page 163. 
iulety rules (1170) Power Transmissio: 
(1164) Metallic Fatigue let is “American Advertising Today 
\1 i jitious contribution to the in Sweden. Spain, Portugal, Turkey , 
iterature of metals is “Shot Peening Egypt’. It has been prepared by the ( 
ind the Fatigue of Metals” which is Office of War Information. Manu | 
available through the American Foun facturers in foreign markets will find 
lt Equi ent Company The ma- interesting 
terial v itten by H. F. Moore and 
contains results of his laboratory re- (1167) Countersinking Tool (1171) House Publication 
search in the field of shot peening to Mercury Products Company oat 5 
educ itigue of metals [The book available a folder describing in detail 
t i trated by microphotographs, their countersinking machine, for whicl 
hart tables, and contains data they claim increases to 100 per cent in ‘ 
ever b e published roduction, reduced labor costs and in 
portant spact Savings. They clain 
(1165) Speedy. Milling more than 3000 operations per hour P 
The George Gorton Machine Com 
pal 1 ttering a 20 page booklet cov- (1168) Micrometer Care 
ing thei uper-speed milling ma Written in simple languag: (1172) Surface Combustion 
hi lhe publication describes five Use and Care of Micrometers” is being ; 
odels of the adjustable Ram-Knee distributed by Sav-Way Industries ( 
Gorton machine This device is ca- lhe colorful booklet explains in detail 
| pabl of pindle speeds to 12,000 functions of various parts of a micron 
» M Beside detailing parts and eter, tells how to use it and how to take 
e publication covers Gorton ac care of it Also included is a “do and 
| ‘ ; “ he booklet is one of six don't” list to prolong useful life of th (1173) Sturdy Catalog 
| be ! tlated by the firm instruments. Vit 
| 
(1166) American Advertising (1169) Centerless Grinding 
Occasionally there comes to an edi ‘Report’, published by Cincinnat 
tor’s desk a stimulating piece of work Milling Machine Company and Cinci1 
complete] outside hi field that he nati Grinders Inc., contains an unusual 
feels worthy of mention Such a book vy concise story on centerless grinding (Concluded on pags } 
AMERICAN INDUSTRY PRODUCES MORE FASTER BETTER WITH BOWSER EXACT . [ 
| HOW A FAMOUS MANUFACTURER PROTECTS ENGINES DURING THE 























So every minute of an MM en- 
gine’s years-long life is impor- 


| 
THREE MOST CRITICAL MINUTES OF THEIR LIVES 
| 
| Engines made by Minneapolis- with a Bowser Oil Circulating ' 
Moline Power Implement Com- System that serves all test | 
pany are doing some mighty blocks. ae 
essential work these days—such * 
as powering the famous heavy- Periodic losses from scored pis- 
duty MM Jeéps and the many tons and bearings have been 
MM farm implements working completely eliminated. There's 
to feed us and our Allies. an important saving in oil, too 
i 3 Previously, from 7 to 9 quarts 


were used in testing each en- 





gine. Now the oil loss is only 
about 60 gallons for each 300 
engines tested. 









| tant. But most critical are the 
first three minutes of the initial 
run, for 70% of engine wear 
| occurs during those minutes. Maybe your liquid control problem is different, 


but somewhere in your plant is a job that can be 
Now—enter Bowser Exact } I J 






Liquid Control. Minneapolis- done better by a Bowser Meter, Filter, Propor- 
Moline protects its engines dur- tioner, Lubrication System, Oil Conditioner, 
ing the test run, including those Pump or one of the many other Bowser products. 
three most dangerous minutes, S}OWSER, INC., Fort Wayne 2, Indiana. 


























BUY Not only has Bowser’s war production earned we _— 
| WAR BONDS the Army-Navy E... Bowser equipment has rere are nse ( sail 
helped earn it for scores of other companies. —~ ; 


of I iquu 
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AND ANOTHER RECORD... 
PRODUCTION AND THE NEW 


Metalworking plants will need to elim- 
ate ‘antiquated’ methods and equip- 
ent, if they are to meet the postwar 
hallenge of competition ... better prod- 

icts, greater production at lower costs. 

‘onversion to WESSON Carbide Cutting 

ol methods is aiding war production 
tremendously, and, at the same time, 
etting the pace for postwar production. 

From week to week WESSON continues 

to establish new standards and make 

new records. For instanze, here’s an- 


ther “FIRST” for WESSON: 


With piloted carbide reamers specially 
designed and produced by WESSON tool 
engineers, aircraft valve-guide-bushings 
are being finish-reamed (for the first 
time) to a “thirteen micro-inch finish” 
...an extremely high precision “mirror 
finish”...on large scale mass-produc- 
tion basis... multiplying production 
many times over, at less cost. 


WESSON 
COMPANY, 











..- TYPICAL OF POSTWAR 
COMPETITION IT PROMISES 


Finer finish, higher precision, greater 
production resulted. Tool-life, too, is 
greatly increased. High speed steel 
reamers required resharpening every 
60 to 100 bushings reamed ...whereas 
WESSON Carbide Reamers finish 800 


to 1200 bushings between sharpenings. 


The problem was a tough one, hereto- 
fore unsolved anywhere in the tool in- 
dustry, because the bushing material 
(soft aluminum bronze) heated up and 
closed in behind the tool. WESSON tool 
engineers, pioneers in the art of design- 
ing carbide tools, were called in be- 
cause they are in the habit of solving 
tough problems. They did it again 

.- meeting extremely rigid aircraft 
specifications. These same men are 
available today to aid you in any way 


they can. Phone, wire or write... 


DETROIT 20, MICH. 


(Ferndale Station ) 


WSS) 
Confidle Culting Socks 


PIONEERS IN THE ART OF DESIGNING AND 
PRODUCING CARBIDE TOOLS 
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NEW BOOKS 








Plz AStics } Mol ds 


(1174) Cleaning Nozzles 


(1175) Powdered Metallurgy Crat 


(1176) Hydraulic Cylinders 
i ee 


I 
pa&riie 





ew igt it yecla INFORMATION FREE 

trat ut ral di To receive the booklets listed in this 
section, list the key number found on 
the heading of the desired literature 
and your name and address on the 
postcard coupons—page 163. 











a. 


UNIVERSAL DIAL, 


, TEST INDICATO j 


(ra **¢ wat er 





Mechanics like the AMES Uni- 
versal Test Indicator No. 22A 
because it is small and compact, 
easy to set up and adjust, can be used 
on numerous testing jobs, and with 
Hole Attachment can reach internal 
surfaces and places that are hard to 
get at. Packed in deluxe wooden box. 


B 
WALTHAM, MASS. 
22a 


B.C. AMES CO. 


WALTHAM, MASS., U.S.A. 
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FOR FASTER CHECKING 
AND STRAIGHTENING 


Juilt with Stationary or Traveling Ram 


Ee 


. Wi f et ee ... Capacities up to 10 and 25 tons.. 
”m erms so sensitive and accurate that a shaft 


| 

may be bent .0O1”. Pressure gauge, 
| lee We eg: indicating ram loading . . . adjustable 
dial indicator shows amount of shaft 


When You Think eo run-out in pre-loaded, fully loaded, and 
unloaded positions. 

Reconverd CCOWVERICOM Flexible, sensitive control by rotary 

; control valve operated by hand lever. 


An infinite range of loading up to capacity as lever is moved from 0 to maxi- 
- mum displacement. Push button control of hydraulic unit. Work table, 60” 
+» bat 


14 or 108” long. Available attachments include checking rolls, spring loaded 
OM PA centers, adjustable anvils and indicator. To increase production speed, an 
adjustable stop collar limits the stroke of the ram. 


Performance 
Before Vou Buy Any 
, [ee LILA 


Have you thought about using more 
arc welding in your post-war produc- 
tion? More and more manufacturers 
see the value of arc welding for pro- 
ducing vital war materials . . . they 
know what it can do. We at Hobart 
value their judgment ... not only 
from the standpoint of more arc weld- 
ing... but for the type of welding 
equipment they will buy. They will 
compare all weld- é 


ing machines 


feature for nabs EASY TO U SE 
a d A 

ii a cell» a Has a “natural hand con- 

Simplified” Arc 

Welding. 


trol”... as easy to use as 
a hand scraper. Left hand 
serves as guide to the 
iiiiiinen, blade... right hand con- 
“ ; trols the stroke. Pressure 
BOX TE-114, TROY, O . fe / of left hand _ controls 
depth of cut, but forward 
cut requires no_ back- 
breaking labor. A slight 
forward pressure on cy!l- 
“Practical inder with right hand starts swift, smooth forward stroke which can be regu- 
Designs for Arc lated from nothing to 3% teet 6O teet per mir > ve » speed 90 fee 
Welding gt 2 eet pe nimute, reverse speec eet 
Initial series per minute. Operator can work at a steady rate without tiring as '4 h.p. motor 
dn i does heavy cutting. With this mac hine one man can do the work of several. 
: bi The Anderson Power Sx raper, mounted on an elevating truck is easily moved 
to any location. Machine may be plugged into electric lamp socket and be 
ready for use. In scraper housing directly across from motor is a scraper blade 
grinder ...a convenient, speedy means of resharpening scraper blades with- 
out leaving machine. 


ARDERSOR BADS. MEG.CO. 


HoBART WRITE FOR 


“One of the World's Largest Builders of BULLETIN 1110 
Arc Welders’ ROCKEDRD, WL. U.5.K. 
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NEW NASH-ZEMPEL SPOT FACER 
AND COUNTERBORE 
Has Removable, High-Speed 


Cutter Blade for Long Life 
and Extra Efficiency 























Cutter blade can be utilized almost 
its entire length. Cutting edge 
always has a fixed position 

eliminating adjustment of 
machine stops after 
grinding. Pilot drilled 
and tapped to hold 


different sizes 


of bushings. 
Many other exclu- 

sive features not found 
in ordinary Counterbore 
and Spot Facer tools. Made 
in 41 standard sizes. Write for 
circular on details. 


, FEATURES—Removable Cutter ® Maxi- 

mum Cutter life ® Cutting edge fixed ® Chip 
clearance in bar ® Permanent chip clearance ® 
Cone nut centers cutter ® Cutter replaceable ® Pro- 
vision for pilot bushings. 


NASH-ZEMPEL TOOLS 


DIVISION OF J. M. NASH COMPANY 
2363 North 30th St. Milwaukee 10, Wis. 











parts of wear-resisting 


... provided by 


Ampco Metal 


Protection of highly-stressed parts 
against wear, impact, fatigue is an 
important point to check in the spec- 
ifications of machines you buy, Over 
90 leading machine tool makers — 
like the Moline Tool Company, 
Moline, Illinois — 
guard against costly 
failures with parts 






etal 


The Metal without on Equet 





of Ampco Metal. This remarkable 
aluminum bronze alloy has controlled 
physical properties that give it several 
times the life of ordinary bronzes. Be 
sure you get it in your new machines. 
And insist that replacement parts for 
your older machines be made of dur- 
able Ampco. Write today for File 
41 of Engineering Data Sheets, 


Ampco Metal, Inc., Dept. tE-11, Milwaukee 4, Wis. 
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THIS MACHIN' Thi 
IF HOLE IN STEEL 
EVERY 20 SECON 


<_ 


® Shown in the plant of the Ed 
Daniel Company of ( leveland. 1 


speed automatic Cleveland Tay 


chine is tapping 1% diameter 
deep holes in forged steel tu 

300 percent faster than they have « 
been tapped before—and is maki 
last longer in the bargain! 

® Back of this record is the p 

the lead screw, which control 

of the tap and the pitch of the thr 


being cut with absolute precisio 
screw control (1) steps up tappin 
2) improves thread accurac 
ind breakags 
Threading 


reduces tap weal 


land Tapping an 


will tap class 
threads on a pro 
duction basis, and 


have tapped 


many as 10,00 
holes with a single 
tap 





Users of this ma 
chine enjoy many 
idditional advan f use 
tages. Why not write 


I 
ind learn what they ing 


a? 
are: 


CLEVELAND ER 


LEAD SCREW 


TAPPING MACHINES fm © 


THE CLEVELAND TAPPING MACHANE CO 
12] SUPERIOR ave CLEVELAND 14 O10 
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says F. A. SMITH 


Manufacturing Co., In 


«. 


“Our Trico Micro-Cheks 
hold close tolerances on 


parts turned on lathes — 
Price« 


especially where machine 
from 


; ? : is of light construction and 

$9.75 ’ Givers. * & the operator may apply so 

up : Bic much pressure against the 

’ - lathe stops that the piece 

is turned too small,” says 

the F. A. Smith Manufac- 

turing Company, Inc., of Rochester, N. Y.“ In these situations, 

the M Chek isa visual aid to the stop. The results are quick, 

posit operations and a low rejection rate ... Very useful 

where inexperienced operators must be employed .. . sturdy, 
easy-to-read ... register accurately.” 

Speed inspections in YOUR plant with TRICO MICRO-CHEK 

Comparator Gages, now in use in more than 3600 war plants 

on machines, on inspection lines. Send for booklet which 

illustrates many applications. 


MICRO-CHEK 


rRICO PRODUCTS CORP. 


49 Trico Square, Buffalo 3, N.Y. 


AND MACHINE CO. 


- JACKSON BLVD., BELLWOOD, ILL. (Chicago Suburb) 
TUBULAR AND SPLIT RIVETS IN ALL RIVET METALS 
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—— IM 
REID Hand Feed 
Surface Grinder 


No. 2C 


Equipped with 
Motorized 
Spindle 


Send for 
Descriptive 
Literature 
EXCELLENT 
DELIVERIES 


A Proven 

Product for Over 
a Quarter Century 
with Thousands 

in Use Daily 


Our dealers will help you 
fill out necessary priority 
forms Write us today 
for your nearest dealer's 
name and address 


























Exclusive Selling Agents 


H. LEACH MACHINERY CO. 


387 CHARLES ST. PROVIDENCE, R. I. 
Agents in all Principal Cities Throughout the World 


ENGINEERED LIVE CENTERS 


A properly designed Live Cente s 


one of the fundamentals of set 
ting up a job and requires a specialist's experience. Characteristic 
of the design of all STURDIMATIC LIVE CENTERS is a low overhang 


and a slight shioning 


g action that 


ompensates for expansion due 
to heat shock and excessive thrust loads—reducing wear to a minimum 


Send us your blueprints and specifications we will see that your 


job gets set up with the right Live Center Stondord shonks with 
Morse taper carried in stock 


TOOL COMPANY 
5218 Third Avenue 
LIVE CENTER 
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HANDY ANDY 


eyays — 


T.M. REG. BY THE BRAMSON PUBLISHING COMPANY 





W ne 1h Semie convened The Joe 
i i x lik 4 e oteve 
t nt ¢ ind teen « irrange 
~~ oo I | 4 become a I nt it ya i ” ss . 
oung giant in the indus Wirectors meeting was il 
And now, the worst of ment over previous sessior 
r pains over, and a record of ing itself was streamlined 
iC ent of which even our elders ness went over! thie board ind 
roud, we'll toughen our neater dispatch, than I have previou ; a 
e work that lies ahead witnessed et t / 
essions of the Syracuse y y — n ¢ 
meeting tend to strengthen my confi 
aet ein ti society. In the past, we Doug Burnside has completely 
may have made mistakes, but they have cated my previously expressed fait 
been mistakes of judgment, not of the his ability A clear and logical think vate 
heart Che mind may have erred, but er, he has shown outstanding execu é t 
not the heart tive ability For that matter, the entir¢ tio! Yet 
- _ - executive slate - Burnside, Briner nd t ( 
Sargent, Peirce, Singer, Johnson and 
In that respect, the A. S. T. E. is Eaton—is outstanding, the right met nt stag 
unique among engineering and indus in the right place and at the right time on, it desert 
trial societies, in that it is rooted in Of the Directors, veterans Young R l 
friendliness and good fellowship. We'll Curtis, Orchard, Mozeen, Jones, Gan mal 
try to keep it that way, growing strong- ble, Schmit, Radermacher, and Ho 
er in faith in one another, welding the mer oozed the confidence engendered 
north and the south, the east and the long experience, Irwin Holland lay 
west, into a powerful force. ing down the law with judicious grav 
Syracuse, a really beautiful city, ity. Newcomers Dawson and Doug 
smiled a W el ome as the tool engineers las, tron over the Border, had 





MAINTAIN “ORIGINAL - CUTTER” SHARPNESS 


ON THE 


CUTTER SHARPENER 


No machine is better than the cutting edge 
of the tool it uses. Tools that are sharp are econom- 
ical — they require less power — produce more work - 
maintain required tolerances — produce a better finish. 














The Waltham Cutter Sharpener is designed to keep cutters 
sharp, and to do it economically and accurately. This machine will sharpen such tools as those used for 
gear cutting and thread milling, circular form tools, straight fluted hobs and multiple cutters, etc. It can HS 
be run at peak efficiency by semi-skilled operators after a minimum of instruction. 


If you have tools 2" in diameter, or less, which must be ground radially or with rake angle, it will pay 
to get further information on the Waltham today. 


EDWARD BLAKE COMPANY szs.scwesmnr’s nan 






BLAKE TAP GRINDERS —FILTAIRE PORTABLE 


Name. DUST COLLECTORS—AMERICAN TOOL 


Plesse send me Bulle. § = -. sony ee HOLDERS —BLACK DIAMOND PRECISION 
— a which de DRILL GRINDERS — WALTHAM 
eer bes : the Waltham ea a . eee ee ax a6 bee 0 oe 6 « olen’ ene . foalthaed et 154.1455 
in detail 
T.€ Sees Ger ava eres tte ee 
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1. VERSATILITY — Webber offers 3 sets of Standard 
Gage Blocks to meet every manufacturing need from 
tool room to assembly line. These consist of the 
84A and 84B containing blocks in sizes from .050” 
to 4.000" the 43A and 43B containing 43 blocks 
in sizes from .100” to 4.000” an ideal set for the tool 
room and small shop and for measurements re- 
quiring thin blocks Webber offers the 38A and 38B 


Sets containing 38 blocks in sizes from .050” to 2.000”. 


2. WIDER RANGE UTILITY — In every set of No. 
84 blocks is a .10005 inch block which provides 
ipproximately 50,000 measurements as compared 
to the average 5,000. Also included are two wear 
blocks for use where gage blocks come in contact 
with the work. Thus you get longer life and greater 
utility from Webber gage blocks 


3. INSPECTION SERVICE—Webber offers every 
facility for checking any make of gage block and 
replacement of 1 blocks where desired. Webber 
Gage Company vill ik in your old blocks and 
check each one for size and report individual errors 
for a yery nominal charge. Webber will also make 
LO allowance on purchase price of new blocks for 
any replacements required. Experience has definitely 
proved that replacing worn blocks is far superior 


to any reconditioning plan and more economical 
for the user 


Prompt delivery assured on the following Webber Gage Sets 


Set No. 84A—$350.00 Set No. 43A—$185.00 
Set No. 84B—$235.00 Set No. 43B—$150.00 
Set No. 38A (Thin Blocks) $195.00 
Set No. 38B (Thin Blocks) $155.00 
Set No. 14A (Angle Blocks) $450.00 





GAGE COMPANY 


12908 TRISKETT RD. « CLEVELAND 11, OHIO 

















sraggere? Tooth Cutter 


| * $lot 
| milling WA" 510° 
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MCCrosky 6” 
Shell End Mill 


I ANGING from 3” to 20” in diameter and fitted with high- 
speed steel, cast alloy, or carbide tipped blades, McCrosky 
face mills, end mills, half side and staggered tooth milling cut- 
| ers meet every requirement. Each is a typical McCrosky tool. 
giving users the advantages of McCrosky’s many service-proved 


features, including the patented Jack-Lock blade locking device. ) 


Conceived and perfected by McCrosky engineers, the “Jack- 


Lock” gives inserted blade tools the strength and rigidity of 


solid tools.—yet permits quick and easy 


. . Send for a copy of the 

release of the blades for adjustment, re- McCrosky No. 16-M 
Milling Cutter Cata 
log. It gives full details 


grinding or replacement. 


Specify MeCrosky leader for 40 
vears for “Standard” milling cutters, 
or “Specials” that do 3, 4,5 or even more 
related boring, counter-boring, facing 

and reaming operations at the same 


time, increasing production and cutting 


costs 






CUTTING 


TOOLS EY. £2ES 9 Pee y ? 


Designers and Manufacturers of rg 
Gack-Lock miiinc curters “Bloek Type BORING BARS oven cis 

| Wizard CHUCKS AND COLLETS fis kind 
Super Adjustable REAMERS- —~ Jurref TOOL POSTS ~—S sis. 
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A SIMPLE LOW-COST WAY TO 
REDUCE TOOL COSTS 
AND INCREASE PRODUCTION 























Mm A COMPLETE RECONDITIONING SERVICE FOR TOOLS 
g NEW MILLING CUTTERS FROM OUR STOCK OR YOUR OWN STANDARD CUTTERS 


4 EASTERN C 





@ Manufacturers are now concentrating 
on Production. Anything that interferes 
with, or lessens efficiency, or waste, is a 
serious matter. 


@ Manufacturers know that high-speed 
tools represent a big investment and that 
their replacement costs are high. Selling 
them for scrap exacts a big toll in tool 
costs and also essential steel which they 
are pledged to save. 


@ In most plants, recutting of high-speed 
tools the Eastern method is a must. It 
keeps the tool crib full of sharp tools. It 
keeps mechanics efficient. It helps to 
produce the maximum in production. 


@ This makes for a definite savings in 
high-speed tool costs to the extent of 
approximately 50°%. Labor and material 
costs are reduced. It also helps to turn out 
work faster and more efficiently. 


@ In many ways, Eastern Recut or Con- 
verted high-speed tools helps to turn lost 
time into more production. 


CAN BE QUICKLY CONVERTED TO SPECIAL CUTTERS 
UTTER CORPORATION 30-32 Littleton Ave, Newark 7, N. J. [“y 





_ 





Chrome Plant MASTER CHROME SERVICE INC., 5709 Herman Ave., N. W., Cleveland, Ohio 
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LEND WINGS! 


Faster. better BURRING.,. 
FINISHING, POLISHING 
operations (as on the close- 
tolerance parts illustrated) 
are multiplied many-fold in 
industry by Brightboy 
versatility unheard of in fin- 
ishing operations. The soft 
rubber. binding the evenly 
distributed abrasive. does it. 
Ask your distributor or a 
Brightboy service representa- 
tive how Brightboy can do 
your usual and unusual 
jobs present and planned- 
for. And ask for Brightboy 
prices, catalogs and produc- 
tion data. 


BRIGHTBOY 
INDUSTRIAL DIVISION 


Weldon Roberts Rubber Co. 
Newark 7, N. J. 


WELDON 


Brig¢gh 


WHEELS THAT 


Removing 
burrs, polish 
ing base of 


elbow tube 


—~ 
= 
~~ 

~~ 





ROBERTS 


Q 
tboy 








Two wear blocks of tough tungsten carbide pro- 


tect the surfaces of the 81 alloy steel blocks. That's 


why the Jansson J-83 set of precision gage blocks 


stays accurate longer. Makes 120,000 gages in steps 
of .0001" from .200" to over 12”. Skilled Jansson 


workmanship assures accuracy to .000008", 


praised from 


.000004", or . 


000002". 


Write for free copy of Jansson's 60-page “‘Hand- 
book of Precision Measurement."’ Enthusiastically 


coast-to-coast. For precision gage 


blocks, calipers, height gages, sine bars, tri-square, 
and special gages see Jansson, “The House of 
Precision", first. 


JANSSON GAGE COMPANY 


19208 GLENDALE AVE, 
198 


DETROIT 23, MICHIGAN 








GEORGE SCHERR CO., ING 


418-B Broome $ 
® New York 12, 0.1 
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ano REAMING 





By reducing up time, the Ziegl 
Floating Holder makes it possible 
get production nder way mucn 
quickly than with ordinary h 

The reason, of course, is easy 
understand By automatically 
pensating for inaccuracies in 


alignment amounting to as mu 
1/32" radius, the Ziegler H 


makes it unnecessary to spe 


much time in making a set-ur 


required by ordinary tool hold 
Try + and see The man-hou 
save will pay f t many time 
n the course ’ oa year 


W. M. ZIEGLER TOOL CO. 


1920 Twelfth Street 


Detroit 16, Mict 


WRITE FOR 
CATALOG 
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In Any Welding Operation It's 
“Position” That Counts 


welding sually means working on top 
bottom ond na sides of the weldment it means 






















; ? k change of position should be possible 
or greater time sav + more eff ency ower costs and greater 





‘ 


safety to men and materials With C-F positioners a welder can 
quickly position even the most mbersome weldments at the i 
press of a button, without ane help or handling crews With | 
just one set-up of the weldment, he can position it easily, speedily 
and safely, all alone He can rotate it a full 360° at variable 
speeds from 0 R.P.M p. tilt it to 135° beyond horizontal, and 


can weld, downhond, a sides surfaces and angles in the one 


set-up with larger rods and fewer passes. All C-F positioners 
both stationary and portable sre pedestal mounted to give 
maximum f ind w k } earance and al! are adjustable 









for height 
Write for Bulletin WP-22 










CENTER 


DIXON'S LATHE CENTER 
GRAPHITE LUBRICANT... 


Icombines lubricating flake 







§ graphite with an extreme pres- 


hoe I 





Ssure lubricating compound. It 
Bpossesses almost super-film 
: strength. As a resulc of these 
advantages, it reduces the 


schances for overheating, re- 


Bduces wearing or scoring of 
pdead centers, steady and fol- 
ow ests and jack screws. 


Assures more accurate work. 














CULLEN-FRIESTEDT CO. 


1318 S. KILBOURN AVE CHICAGO 23, ILL 














BENDER 


- + 


Me. 2. 


rei 8 
a 














“DIE-LESS” 












=’ DUPLICATING 


might tria hniq 
made pr t a racy, extreme adapta 
bility and ease of operation of DI-ACRO Precision 
Machi Shears. Brakes. Bendet when used 
as a cont ntegrated production proces 


The DI-ACRO System of METAL DUPLI 
CATING WITHOUT DIES has proven its adapt 
abil t\ n mal ng part ; ta accurately as can 


= 


OO] luplicated work "Die- 


LEse” 
a ee ee DuPLy ESs 


CA TING 






r 
} Me Di-a 
p j Meta; on Sytem os 
UCarin, 


om i. si | Witn 6 
Write for Catalog oo 





BOstPH DIXON CRUCIBLE CO., JERSEY CITY 3, WN. J. 
é onodo: Canodian Asbestos Company 
B Mont. Toronto + Vancovver + Winnipeg 




















pe i ompound - Graphite Seal Graphited Oils 
. “Pp Pressure Gun Grease =. StipStik 
ear cants - Waterproof Graphited Grease 





vie-Morine Grease - Industrial Oven Lubricant 


aph Guns - Lathe Center Graphite Lubricant 
jeldsn . 












Rods - Belt Dressing (Contains no Graphite 





% B R A K E “ate MACHINES «5 
¢e 













Pp -f) 
Dd. Q Pronounced | — MEA 
erm 2 \ “DIE-ACK-RO’ | eat 


4 j) < 
<es5 pypuich, 









307 EIGHTH AVE. SO. - MINNEAPOLIS 15, MINN. 
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A. S. T. E. DOINGS 


@ National A.S.T.E. Headquarters 1666 P bscot @ For ap} il b j 
Bidg., Detroit 26 Wich, Telephone { Sseren 8082 to smuiainel n the Amer s a 
National Officers 1944-45 term President, D. D eers, address he S t 666 Pen 
Burnside; Ist Vice-President, C. V. Briner; 2nd Vice BRildg., Detre 26, M 

President, A M. Sargent; 3rd Vice-President, W B @ Senior i e¢ s f D 
Peirce; Secretary, E. V. Johnson Treasurer I W lollars per ) 

Eaton; Assistant Secretary-Treasurer, 1] G Singer ; dollars per g 


Ewxvecutive Secretary, A. L. Potter. initiati 


© Springfield (Mass.)—Milton Kalis 


ad ts McCloy i cciinniinne 
Electric and Manufacturing Company, 
presente ‘Modern Magic’, an exhibit 
i coltee peakers at the October y 
ieeting. Louis Lingler, Sheffield Cor 
poration, was principal speaker He 
liscussed precise gaging operations it 
ndustry 


@Schenectady—!I. Kessler and T. A 


McMuller Radio Corporation of 
America hared the subject, “Tool 
Design for Production” at the October 


> meeting Introducing new officers of New Haven Chapter 41: (standing, left to right 


@ Rochester—The October 12 meeting 


a td ey ae H. Sti ‘ Westerman; (Seated, left to right) Floyd W. Braynard, L. Heres DeWyk, M. J. Radeck 
Was iddaresse¢ ry ’ mson, - - ? _ - 
Greenfield Tap & Die Corporation Ray E. Gifford, A. V. Pollard, Treasurer, J. F. Sargent, First Vice Chairman, Frank 4 
Hi ubject was “Screw Threads and Shute, Secretary, C. A. Chipman, R. M. Strickland and J. S. Diefenbach. Missing frog 
Gaging of Same”, the photo is M. J. Weldon, Chairman, and John Alton, who took the picturs 
@ Portland (Ore.)—Micromatic Hone’s @ Niagara District—H. Chambers, At Steel Cc of At 
John Kinsey was speaker at the Oc las Steels Ltd., was principal - aker 130 mem vith a 
tober | meeting. He discussed the it the October 20 session He chose Proper and | roper De 
ubject, “Micromatic Honing his topic, “Selection of Tool Steels” ind Dies their O 
somaya Gotberg, Colonial oNew York — Greate: New York 
sroach Ce vany, addressed members Chapter studied powder metallurg @ Potomac—V 
on Melon ‘Broaching at their Ox with G. E. Platzer, Chrysler Corpora ent. Jack & 
tober 19 meeting. Coffee speaker was tion, who discussed “Making Machi Chante 
Philip H. Ward, Jr.. who spoke on Parts from Metal Powder”. The meet Pal ee " 
tamp collecting ing was held October 2. A movie filmed 
during invasion of France was shown : 
) @ Indianapolis 
@ Peoria— Peoria Chapter members onmed ; 
heard Dr. Harry B. Osborne, Jr., Ohio @Los Angeles—\V. T. McCargo, Ca E 
‘ 4 \ 
Crankshatt Company, discuss “Induc borundum Company, was _ princip = 
tion Heating’ at their October 3 meet speaker at the October 12 meeting. His 
ing subject was -_ asives \ 
: * Pe ogg eer -Me1 
plemented the discussion : 
@ Newark —- Northern New Jersey Ne “9 " 
( hapte r heard two plasti $ authori @ Springfiald (Vt.) — Twin State r ; 
ties di u Plastics and Plastic De ( hapter heard H ¥ Johnson, Genera! 
sig t! oO “rr > on Motors Corporation, wh liscussed ef 7 
ign . it 1eé1! ctober 12 meeting Oto ) I a on, O @ Boston—! : 
Speake were President George K ficiency and maintenance in C, 
Scribner, Boonton Molding Company, at their October 11 meeting . 
ind | | n Thomas, Brooklvn Poly 
tech Institute @Hamilton— H. J. Staff Crucib] 
@ New Haven 
@ Bridgeport- 
) 
@ York— 
( 
@ Cincinnati- \ 
Cor M 
\y : 
he Oct 
@ Milwaukee— g 
Lieut. Henry A. Parkins, USNR, Engineering Officer, Naval Ordnance Laboratory, Stampings i1 Prodi 
Silver Springs, Md., is shown as he addressed Potomac Chapter at their September shared by | ttner, W 
meeting. His subject was, “Plastics—Uses and Fabricating Methods”. (Continued on page 202 
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Henry ( 


Griggs, F. J. Dawless, Past Chairman and Past Regional Director, and George ¢ 
£2 ge 











— Ee of August 28 reports of 
Lieut.-General George S. Patton, Jr., as fol 
lows: “If he had to choose between tanks and 
bulldozers for an invasion he would choose 
More 


than a construction machine, the bulldozer has 


road-building equipment every time. 


been a powerful factorin w inning many battles. 


lo quickly, efficiently fit axle shafts and bear 
ing cups into bulldozer transmission cases, 
American engineers designed a special hori- 
zontal assembly press. A conv eyor line brings 
the cases to the machine and removes them 


atter operations are completed. Che part is 


stopped, locked in position, pressed, and re- 
leased by this hydraulically operated, push 


button controlled machine. 


This is another example of how the American 
Broach and Machine Company help leading 
manufacturers increase output of vital war 
materials. When the war job is done, American's 
complete service of machines, tools, and engi- 
neering w ill be available to speed manufacture 
of civilian g00ds. Let American engineers show 
you how broaching or special machinery can 
solve your production problems. Write today 


for details. 





BROACHING TOOL | 


BROACH AND 
MACHINE CO. 


“Grind broaches at ANN ARBOR, MICHIGAN 


proper intervals ° 
BROACHING MACHINES 
PRESSES 
BROACHING TOOLS 
SPECIAL MACHINERY 


avi On 


to prevent loss of 
broach life.” 
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ter Birbaum, Milwaukee resented by Celanese Celluloid Cor @eGrand Rapids— > 
(_ompany, at the October 12 orator Speaker were Williar ( I I 
Chere were 175 at Cullos f avid S. |! 
c 51 5 
@ Fort Wayne—Members heard W. ! M 
@ Schenectady— The chapter held a Caple Do Chemical Compan I 
t meeting September 1 Processing of Magnesiu @San Dies 
iewed an exhibition of ()ctober 11 session C . J 
nd hand to hand combat .. E. Feighter, Lima 
rtained ith magi \ T 
@ Toledo William Jack lack & @ Williamsport — Otto | Winter t 
tz | in spoke at the October \cme Pattern & Machu Compar M 
loledo Chapter Sub Det! \ t i I Wi 
lal »y Ach rrodt ( ipt Wwitl ina 5S ! 
wal Lo ngineering Winter @ Pittsburg 
National Chairman Educatior t } 
@ Hartford—Dr. Orlo L. Criss Get lrainine Committee, A. S 
M rs Corporation, was speake1 eetil : september 11] 
2? meeting He d 
Jloyment, Rehabilitatior @ Erie — First sessio1 f the eal @ Minneap¢ 
f Returned Veterans brought members together t t Oct 
Woillia Kennicott Kent 
@ Rockford— Chapter members wer: Inc., on t topic of high speed milling 
est the W. F. & John Barnes Cor witl mented carbide He illustrates 
il irdnance Division at a plant with motion pictures Thi meeting @ Springti 
tat was September 5. The October 5 mee 
! teat e talk t G I 
@ Toronto—Lenjamin L. Wise. Feder Pendray Westinghouse Elect 
Machine & Welder Company, dis Manufacturing Company Pet 
ctronics in Resistance talked on “Rockets and Jet Propu 
\ t the October 2 meeting ion , 
@ Cleveland— Cleveland Gra phite @ Dayton— Maj. Raymond Fanning 
bro. ( inv was host to chapter Publi Relati Department Nir @Kansas Cit 
i plant tour October 13 Serv Command, was speaker at tl Met 
September 11 meeting He present 
@ Detroit— Detroit Chapter held a joint in informative discussion of proble 
ess1o1 th the Society of Plastic En of supplving a world-wide irmy \ 
ver 19 he program was score of ma illustrated the talk (Continu on page 


THE RIGHY WAY TO GRIND MILLING CUTTERS 


SEND FOR THIS FREE INSTRUCTION BOOKLET 
Just Off The Press 2 





As experienced shopmen know, there is a right 
way and a wrong way to grind and true up mill- 
ing cutters. As considerable misinformation 
exists on this vital subject, we felt the metal- 
working plants of the country could make good 
use of a booklet giving authoritative instruction. 
So, our engineers and designers — men who 
through two world wars have been making fine 
metal-cutting tools — got together and pro 
duced this booklet. 


























In addition to numerous clear illustrations, it 
contains engineers’ diagrams wherever dimen- 
sions, clearance angles and close adjustments 
enter into the set-up. The booklet also contains 
a useful section on reblading inserted-blade 
milling cutters, with illustrations showing just 
how to remove and insert the blades without 
injury to the tool or loss of efficiency. 













The booklet is free. Send for your copy 
INSERTED-BLADE METAL CUTTIN 


GTOOL SYSTEM 


MANUFACTURED ONLY BY THE O K TOOL COMPANY, SHELTON, CONN., U.S. A. 
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AC CURACY _ outstanding features 


AND IN THE HIGH SPEED, AUTOMATIC PRODUCTION OF 


E ONOMY FORMED METAL STAMPINGS 


ON THE U. S. MULTI SLIDE MACHINE 


-. ut drawing at the right 
: T e of the methods follow- 
»ducing a formed metal 
the U. S. Multi-Slide Ma- 
part is produced from flat 
is fed into the machine 
and the parts are produced 
without secondary handling. 
ilar set-up shows the use of 
ary movement for shearing 
hown in the layout. This 
ary movement. operates 
rrié aie. 


ated in the layout is the 
f the part on two levels; one 
any advantages of the U. S. 
de Machine. After the pre- 
»peration in the upper level, 
tially formed part is transferred 
ower level by means of a 
mechanism where the final 
s accomplished. 


articular part was produced on 


33 U. S. Multi-Slide Machine, 

istration of which appears at the 

tom of this page, at a speed of 
mplete parts per minute. The ee 


ce of operations is at the right. machine from the left with the patented fe 
censah. Santer ty 
h the Multi-Slides 


forming of parts can be handled 
two, or three levels. In this 
two-level forming was used. The 
ty of parts, however, can be 
ed complete in one level. 


program involves the produc- 
t formed metal stampings, the 
Multi-Slide Machines should 
ve of interest to you. Bulletin No. 
ntains complete descriptions and 
fications for the various sizes of 
Multi-Slides which we manufacture. 
Ask for your copy. Upon receipt of 
samples or part drawings we shall be 
to submit a quotation together 
production estimates on equip- 

t for your service. 


U. S. TOOL 
COMPANY, Inc. 


Ampere, (East Orange), New Jersey 


Jers of the U. S. Multi Slides — U. S 
Millers — U. S. Automatic Press 
Equipment U. S. Die Sets and 

essories 
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A N 5 > 
@ Tri-Cities tria RICHMOND CHAPTER ADDED 
Moldi it t TO LIST OF A.S.T.E. GROUPS 
(ct ‘ eting ( mentato Richmond, Indiana yvecame the 
’ | Kk Ge ( chapter to affiliate with the A, 5. 1 
il ( riste it ceren nies conducted septembD¢ é @St. Louis— 
estimot1 under rectio! Don B. S al 
Chairman Other officers include, Re 
@ Portland (Me.)—Memb« ard at land E. Lockri Leslie W. Court 
nteresting talk on llita! I MadIng William | Small and Earl S. Kinnear 3 
I ntati of the Bangor and Mavor J Britton welcomed the 
Railroad their Septen group to the city W. B. Peirce, Na 
] et \drian | tter Na tional Third V ice President, presente 
nal A ecretat isa ipte the charter 
‘ Attendance was 138. The chapter @ Wichita— 
meets the secon Tuesday mont! t ( mi 
@ Louisville | » militar peaker 
{ el | ( el Preble and Major 
yman | trangle, both of Fort Knox pany, in a talk entitled, “An Exact Du t nee 
lresse October 10 meeting plicate Re-production of difficult 
‘ lise ed roblen of military shapes is shown in a movie with the @South Bend— 
ip] i I intenance Same name Che session was held O ‘ ton M 
tober 13 ' 
@ Houston—F ollowing coffee speaker 
ohn Sid Hughes Tool Company @ Elmira—Otto C. Tabbert, Harniscl 
the time was turned over to A. H. d’Ar feger Corporation, discussed “P & H 
ambal, w talked on “Design of Cut Production Welding Control System’ 
ting Tools and Their Metallurgical As at the October 2 session \ movie @ Columbus — ( 
ect d’Arcambal is metallurgist for “New Horizons in Welding”, complet i t I 
Pratt & Whitney; he meeting was ed the progran Attendance was 127 KI 
eptem be 19 
@ York—Dean VW Seitz, York ( 
@ San Francisco—Captain Ivor De Kir poration, discussed uses of “Refrigera 
was iker at the September 12 tion in the War Effort” at the Septem @ Worcester — 
meeting He chose as his topic, “Lo ber 12 meeting Slides were used t General M ( 
gistics in World War II He was in augment the talk the O 
troduced y Major W \. Doble Jr yy 350 
Present were 100 @ Buffalo-Niagara— Speaker at the Ma 
September 21 meeting was J. P. Gill 
@Fond du Lac—Members heard Eltor Vanadium-Alloy Steel Company, who ide 
Miottel, George Gorton Machine Com spoke on “Modern High Speed Steels (Concluded on page ¢ 
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LOMBARD SURFACE AND ANGLE PLATES 


Send for Catalog of 
Lombard Precision Equipment 
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VITAL FOR 





pS SUCCESSFUL INSPECTION 


Rigid control of production method 
equaled precision in these Lombard f 
plates. Long life accuracy and resistance t 


ing stress comes from careful heat treati: 
close-grain, semi-steel type iron and from the 
tifically designed ribbing. Careful 
finished accuracy. 


craping 


THREE FINISHE AVAILABI 

MACHINE FINISH — an Excellent Comm 
GROUND FINISH for ser Toleran 
HAND SCRAPED FINISH Finest Finis f 

Other Lombard Precisic E 
SURFACE PLATES X R 
LAPPING PLATES D PAR 
GROUND BENCH PLATES 

HARDENED AND GROUND V B k 


MAS $ &€ BU See: a 
Sales Office: 60 East 42nd Street, New York 17, N. Y. 
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NOTHER APPLICATION of LEMAIRE TWIN RAMS 








4.001 4.876 


° | , 4.875 
34 Axle Mountings ot ie 
per hour 














rough bored and finish 
faced in one setup... 


on this new machine designed 
and built by LeMaire 





ef 4.7252 | 
ad 4.7242 


ar 
i. 


if ee ny 
: re 2 
» = + 
4 














- ———— : 
Te oe . 


LeMaiR — 
WwW sane 
TWIWR AM 


Same capacity maintained in second 


. . > No. 5000 Tw {am rdre : i 
run, which finish bores the parts to Three No 0 ) Twin . n Hydraulic Units are em 
ployed to rotate and feed 


the tools demonstrating 
further the unusual versati 


lity of these powerful units. 
The variety of applications is almost limitless— which 
, P adds great economy to their high efficiency. The units 
ruck axle mounting, or carrier, is located on a : .. 
° can be interchanged from one base to another. 

in the middle of the machine. Two heavy-duty 
e quill assemblies rapid advance from opposite Perhaps your production can be simplified through the 

: ma At AN ar tri f 4h > j 

) rough bore and finish face a 4-inch hole on one use of one or more of these units. I! costs nothing to 
ind a 4.8-inch on the other, while a two-spindle discuss these possibilities with our engineers. 
e type boring head in the rear bores through two 


+.9-inch holes. (Actual sizes and locations of holes are 
SINGLE AND MULTIPLE SPINDLE MACHINES 


| | BUY WAR BONDS |—giv: tL 


TAPPING, ETC.—TWIN RAM HYDRAULIC 
UNITS —MATCH-IT GEAR CHUCKS 
LEMAIRE TOOL & MFG. CO. 2663 S. TELEGRAPH ROAD 


DEARBORN, MICHIGAN 
NOVEMBER, 1944 


.OO! tolerance 


_ | c fT 
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BUILDERS OF 
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how to buy... 








- ” Pa 
y S “5 
, : ra a ss 
Y om ‘ : 


e ‘It’s hard to tell the depth of a well by the length of 


the handle on the pump”... and it's even harder to tell 
the real worth of a cutting fluid by appearances alone. 


For instance: 

Lower viscosity does not necessarily mean 
more effectiveness at the work area. 

Dark oils are often cleaner than light- 
colored, clear-looking oils. 

More total sulphur does not always mean 
better cutting quality. 

Straight oils are often better refrigerants at 
the point of contact than soluble products. 

Long dilutions often outperform oils used 
straight. 


The wise buyer measures cutting fluids by how they per- 
form on the machine. To find the best performing oil for 
his needs, he looks to experience. 

D. A. Stuart Oil Co., specialists in industrial oils since 
1865, share their experience with thousands of such wise 
buyers. They stand ready to do the same for you. 

WRITE FOR YOUR COPY 
f the New Stuart 60 page handbook: ‘’Cutting Fluids For <<, 


Better Machining.” It is full of data—information that you 














will find a helpful guide to the most efficient use of 
cutting fluids. It is free to executives and engineers 
os 
p.A. Stuart Gil co. 
os 
LIMIT 
2753 SOUTH TROY STREET, CHICAGO 23, ILL. 
ESTABLISHED 18 5 
Wereho es in P | Metal-Working Centers ’ “Xa ; 
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® Montreal- 


@ Dayton— 


NATIONAL A.S.T.E. OBTAINS 
PENOBSCOT OFFICE SPAC: 


Minneapolis - 


Montreal— 
( 
Chicago— 


Williamsport 


Atlanta— 


Wi ta 
Schenectady 
Cl 
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are used on: 


ypers ... Drill Presses... 

wathes . . . Turret Lathes 

I nal Grinders . . . External 

Grin . Gear Tooth Grinders... 

Oscillating Grinders... Diamond 

Boring Machines . Horizontal 
Boring Machines. 


panty 
a > o & 








ond are used for: 


Grinding. Machining, Precision 
oring and other operations on 
Spur, Internal, Bevel, Cluster. 

Helical and Herringbone Gears. 


GARRISON 
MACHINE WORKS, Inc. 


7S ate), Ry Ame), ile) 


SHELDON 


Write 
for 
Catalog 


BACK GEARED, SCREW CUTTING 
SHELDON PRECISION LATHES 
1" Collet Capacity 114" Swing 
The SHELDON 10" x 1" series Preci- 
on Lathes, combine the advanced 
features of extra collet capacity (I- 
nch), extra swing (11'/4 inches), an 
efficient 4 speed, V-belt underneath 
drive, and a commodious steel cabinet 
ase. The headstock, spindle and 
pindle bearings are larger and heav- 

than is standard for 10-inch lathes 
giving not only increased production 
apacity but also assuring permanency 
this lathe’s extreme accuracy. 
HELDON 10" x I" Lathes have full 
uick change gears, a worm feed 
apron with power cross feed and every 
ther essential feature of a quality 
achine tool, still are surprisingly low 


nN price. 


SHELDON MACHINE CO., INC. 


52 N. Knox Ave. Chicago 41, U.S.A. 
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Each action picture below stands tor a 
typical job on which Zagar Fixtures not- 
ably jumped production, besides main- 
taining close tolerances and accuracy 
proven aids to both quantity and generally — without special tooling. 


7 
@ Zagar Fixtures, in 


1 and 2" sizes and five types, are 


quality production, especially mill —— 
ing, drilling, tapping, slotting Bes wk \ 
grinding and similar operations : ° 
Simple design—easy to master, n 

upkeep. Precision-built, yet rug 

ged last forever.’ No chix 


trouble. One trial convinces. 


1 Zagar Holding Fixture 

2 Zagoar Index Fixture. 

3 Zagar Vertical-Horizonta 
Holding Fixture 

4 Zagar Air Oper rated Fixture 

5 Zagar Collets 

6 Zagar Speed Chuck 


ZAGAR TOOL, INC. 


2388! Lakeland Boulevard 


LEVELAND 17, OHIO 
CLEVELAND oC n any of these fixtures. 


: Ne de yefich3 COLLET 
INDEXING Ie 4 2Srixrunes 
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WHEN THE “LONGEST WAY ‘ROUND © 
IS THE SHORTEST WAY HOME”... | 
Specify | 


Walker-Turner Flexihle Shafting 


In transmitting light power loads between two 
points, it is often possible to design a simpler. 
lighter, more compact product with Flexible 
Shafting than with gears. 

You'll find, too, that it pays to specify Walker- 
Turner Flexible Shafting on jobs like these — 
for smoother power flow, more sensitive con- 
trol, trouble-free operation. Into this product, 
we've packed all the “know-how” picked up 
in years of manufacturing our own flexible 
shaft machines ...in years of working with 
other manufacturers on problems of power 
‘ransmission and remote control. Let us know 


if we can put that experience to work for you! 





WALKER - TURNER COMPANY, INC. 


Plainfield e« New Jersey 


FOR REMOTE CONTROL AND POWER TRANSMISSION 


BOKUM SINGLE POINT 
CUTTING TOOLS 


Style A 
for general boring 







Bored and t 
large blind hols 


the stepped surfax 


ALL WITH ONE 


BOKUM BOTTOMING AND 


FACING TOOL (STYLE gB) 


Helical back off insur 


Style 8 


ance and extremely ; se 
for bottoming and facing 
since sharpening is d 
face only Why e tw 
the job can be done wit! * 
Style C 
for threading io ton Cedi 


14775 WILDEMERE AVE. 





Investigate 
Matched 
aging » | 


with 
COMTORPLUG 


BENC 
INSPEC 


SUPERVISING 
INSPECTOR 








BUY WAR BONDS 


TOOL CoO. 


DETROIT 21, MICH. 








Checks precision bores | 
to fractions of .0001" 


COMTORPLUG 











permits M e 
on ’ e 
be era 
spe e 
spe e the sa 
s spee 
mprovin 
reasing 
»f .000 
size 
ba tape be 
se 3 3 
N e 
e c - 
ab 
Request Bulletin 2 


THE COMTOR CO 
70 Rumford Avenus 
Waltham, Mass 
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IMPLE Wits VG Ui ec 747: 
SET-UP WITH THE MAGNA SINE 


ANGULAR 





Using the MAGNA SINE Table of Con- Place the gage block between the roller Now place the work on the MAGNA 


sants supplied with each MAGNA SINE 
select the gage block that is equal to 
the sine of the desired angle. The sine 
bar method is the only truly accurate 
method of determining angles. This fact 
plus the extreme accuracy with which 
the MAGNA SINE is built means set-ups 
that are true to the highest degree of 


bar and the base plate, tightening the 
holding screw at the pivot for increased 
rigidity. The MAGNA SINE is now com- 
pletely set. Nothing can move, yet there 
is no pressure to distort the set-up and 
cause inaccuracies. Setting up a com- 
pound angle is no more difficult than 
setting up a single angle. It simply re- 
quires one more gage block and a com- 


SINE and throw the switch. The work 
is held securely and is ready to grind. 
This simple procedure has taken but a 
few seconds at the most as contrasted 
with an hour or more often required for 
making angular set-ups using sine bars, 
angles and conventional methods. Every 
grinder doing an average amount of an- 
gular grinding work should be equipped 
with its own MAGNA SINE for better 


precision 


pound angle MAGNA SINE. 


Fh 


318 MIDLAND AVE. 


work at lower cost. 


ENGINEERING COMPANY 





DETROIT 8, 


IT PAYS TO MULTIPLE DRILL OR TAP 
SMALL PARTS ... CONSULT tteo~Emrick 


MICHIGAN 


How to handle small parts for multiple drilling 
or tapping is a specialized engineering proposi- 
tion. Perfected through 25 years specialization 
in this field, the Ettco-Emrick System of Multiple 
Spindle Heads offers a dozen different work 
handling methods which assure fastest produc- 
tion on a wide variety of small parts sizes, 
shapes and hole combinations. Cost is low be- 
cause Heads are made of standard stock parts 
and can be used on any standard drill press. 


Parts like those illustrated 
require the indexing meth 
od. At left is the complete 
head with 
and indexing fixture for 


beching plate Before you decide on how to drill or tap 


any small part, it will pay you to send a draw- 
ing or sample to Ettco-Emrick for recommenda- 
tions and quotation on the right Multiple Head 
for the job. 


ETTCO TOOL CO. 


586 Johnson Ave.., 


handling these parts. The 
center part, for example 
using 16 spindles, is drilled 


and countersunk at each 





stroke of the drill press — 
time 30 seconds counting 
loading and unloading, as 
compared with the single 


spindle time of 12 minutes 


Brooklyn 6, N. Y. 


Detroit 1 Chicago 6 
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| THE HARTFORD 
| V-BLOCK FIXTUR 





poling JIGS 9 
or FIXTURES < 


Then you'll need some of those quick acting, positive 
holding, De-Sta-Co Toggle Clamps .. . Bulletin No. 43 
will help you select the clamps best suited to your job. 
Send for it. 


I 
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os CLAMP, 
470 Toggle 
Portable = 
202-A CLAMP CLAMP 


Weight 3 oz. 


Simpiifies Set-Ups @ Saves Time @ Insures Better Work 


BORING: Illustration shows a typical set-up of 
regular casting, being accurately bored on a mill 


Heavy 12” Horizontal chine. Rapidity and simplicity of the set-up are appar 
The first hole is bored or drilled in the casting 


HI : 
GH TYPE holes are thereafter bored parallel and in accurat 


| lationship to the arbor. ® Write for literature desc: - 
DETROU stay MPING CO. how this V-block speeds up tough set-ups. 
= 356 Midland Ave bevciis-mich= | MLELLUGL ak 
HARTFORD, CONN. 


10-C 


» ee 8 2S 6 eek 6 Fe 








The Original Oil Hardening, 
Non-Deforming High 
Carbon-High Chrome Steel _ 








GRIND Difficult Contours 
and Profiles FASTER...BETTER 


NEOR is recognized as one of the finest high-carbon 
high-chromium steels. For quantity production 
NEOR is unsurpassed for dies. Retains a keen edge 
much longer than carbon or high speed steels 
NEOR hardening penetrates to the center of the 
OYAR-SCHULTZ Profile Grinder No. | replaces tool and is non-deforming. 
slow hand work in fitting dies and punches, grind- 
ng die clearances and odd shapes encountered in 
cams and templates. 


Owing to its remarkable resistance to abrasion 
NEOR is ideal for gages. 
h in Billets, Stock and Drill Rod 
High speed of 20,000 assures efficient grinding Furnished in Billets, Bar —— - - 
even with '/3" diameter wheels. Bulletin on Request 


New serrated top table permits smooth movement 


of work - iti to closer tolerances. | DA RWIN x MILNER nie 
rite for Descriptive Circular . Is 
BOYAR-SCHULTZ CORPORATION 


2116 Walnut St. CHICAGO 172, ILLINOIS 1260 W. FOURTH ST. CLEVELAND 13, OHIO 
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THE 
IMPROVED 
NIELSEN 
LIVE 
CENTERS 
















GAMMONS 
OF 
Nianchesler 























500 Ibs | 
oth 
earings | 
' cK 
. PRODUCTION TOOLS | 
FOR 
CATALOG ORIGINATORS AND 
MANUFACTURERS OF HELICAL 
NIELSEN FLUTED TAPER PIN REAMERS 





LAWTON * MICH. 





THE GAMMONS-HOAGLUND CO., MANCHESTER, CONN. 


INCORPORATED 











6 
iY, 
: Include In Your 
4 anny eines | 
POSTWAR| 
PLANS | 
< i 
ti > a 
: \ <3 ) ) 
<¥ on? oe \ a ‘ & , 
ob pve | Cut Thread : 
ee 7 PROP cc perigee | tl 
4 \ Rg yk ? wo ° - saan If threaded pieces are included in 
\ X yy PEL st? Lommercial | f : 
: ye < fo git | : your pians for reconversion to 
: oO - puck ave 592° aiaiae peacetime production, specify 
5 rer” Qa" ace) oy & Precision HY-PRO Taps as standard tap- 
a) .nd" s? a rs. ! i ti | 
N , = \er sd | Ground ping practice. | 
\ Threads To prove the consistently high 
© a production and low cost these 
| Special precise, rugged taps will effect, 
Taps use them for present tapping 
| needs— you'll produce more ac- 
| A Jap curate threads per tap to closer 
e limits. This extremely accurate 
For Every tapping assures tighter, stronger, | 
| Purpose vibration-defying fastening of as- 
sembled parts. j 





HY-PRO TOOL CO. 


New Bedford.Mass.U.S.A. BUY MORE BONDS hit 
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° Tine PASSING P. 


THE 


Heat Treater— Starr lHieat Jreating 
Company reports addition of John A, 
Fraser to its staff. Rowland H. Starr, 
‘resident, said Fraser will be metal 
irgist and will supervise quality con- 
rol and technical processes, and will 
e available to industry on a_ consult- 
ing bast Fraser served two years as 
plant manager for Die Typing Cor 
yoration. For 27 years he was in the 
aboratory and heat treating depart- 
ents for Ford Motor Company. 
Factory Manager— Harry Hayden, 
with Cleveland Pressed Steel Com 


pany sine 1914 has been promoted to 


General Factory Manager, according to 
ames I. Strnad, President of Lempco 
duct Ling recent purchasers of 
Cleveland Pressed Steel Company 
George Breck will continue as Vice 
President and General Manager 


Postwar Planning—M oving to integrat« 


manufacturing facilities for postwar 
busines Rehance Electric & Engi 
neering Company has added responsi 
bilities for three production heads, ac 

ding to announcement of S. B. Tay 
lor Manufacturing Vice President. 
Reliance Marine Plant and Plant No. 2 


will become a 


vision eadt 


elf contained Marine Di 
up by Karl H. Meyer, 


EVER-CHANGING SCENE 








n 


MANUFACTURIN 





BY THE BRAMSON PUBLISHING COMPANY 


IN MASS 


Manager He has been Marine Plant 
Superintendent and Works’ Engineer 
it the Main plant. W. H. Haber wi 
serve this new division as Productior 





| | 1] : 
Manager The Main |! lant will Metals Engine 
called Ivanhoe Division and wil * ate ae 
managed by Robert W. Cornell 


Directs 


Manufact 


i 
\f 





. Cc. vi ussin . . 
L. C. Stork David $ Engineer Consultant 
Management Promotions—T} key et 

executives ot Kelly Koett rls at 

ring Company have been promoted 


made by \. H 


Announcement was 

Freibe President and General Man 

iger, wh uid the moves were made t 

strengthen their postwar organization Company Executive 
Lester C. Stork, Factory Manage I 

being elevated to Vice President M 

Charge of Manufacturing and Engi 

neering. Clifford | Kohlhepp, Cor (Continued on pag 





HOPPERS 





and SCREWDRIVERS 














FASTEST FEEDING HOPPER 
EVER DESIGNED! 


. 
ADAPTABLE TO ANY 
MACHINE! 


* 
NO JAMMING OR LOCKING! 


a 
HOPPER FEEDS: Bullet Cores, 
Rings, Pins, Rivets, Nuts, Screws, 
Discs, and Special Parts. 











DRIVE SCREWS 
the 
MODERN WAY 


REDUCE COSTS 
INCREASE 
PRODUCTION 


THREE MODELS 


No.2 to ¥% Screws 


Send Samples 
For Production 
Estimates 




















DETROIT POWER SCREWDRIVER CO. : 


2805 W. FORT STREET DETROIT 16, MICHIGAN 


———— 





212 


THE TOOL ENGINEER 

















etter 





Practical suggestions from the held on how cutting oils ans 


eing used by midwest machine operators to lick tough wartime jobs 


; 


1 Coolants are 
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Operators vote for Stanicut 107 BC 


start of a bomb tuse contract, an Illinois plant 
parainn oil and base oil mix on the automat 

es making the fuses. Other oils were tested fror 

time. The last one was Stanicut 107 BC—it's 


w used. First, because operators found the work 
ooler—and easter to handle—and the oil was 
or. Secondly, management found it gave better fit 
tool life and eliminated a mixing job—anothe 


improvement from one Standard Cutti 


Mans suggestion 


Cures “liver” trouble 
on forging operation 


[he lubricant used on forging dies in an Indiana plant 
was apparently satisfactory except for a “liver-like” sludge 
which formed when the lubricant separated. In an attempt 
to cure this trouble, Stanolind Forge Die Lubricant was 
tried. Much to the surprise of the plant men they found 
that not only the sludge trouble was ended but the new 
ibricant clung to the die better, and lubricant consump 
tion was cut in half. Mention any problem, large or small, 
nvolving cutting oil or stamping compounds to a Stand 
ard Cutting Oil Specialist. You may turn his suggestions 


into a real saving 


Gas line Power the Attack Don t Waste a Drop j 


HD Soluble Oils 
stops tool burning 


Stanicool 


An Illinois plant wanted to use soluble oils in a turret 
lathe operation on )0 stock with high speed tools. But 
even with a heavy mix of 3 t with conventional soluble 
oils, tools overheated and rejects were trequent because of 
poor finish and incorrect size. With no change 1n speed o1 
feeds, Stanicool HD—a heavy-duty soluble oil—was tried 
Even with a 5 t mix, tools ran cool and rejects were 
imMost unknowt i 1nta oO! consumption 
was cut () 


gH 


jus i 


hil 





Long threading job speeded up 
with Stanicut 309 BCS 


The job of threading four feet of inch round, hot 
rolled, 4130 bar stock was trying thi patience of tool 
men in a Detroit | ( isers ne and loaded so 
soon that it was almost impossil to get a satisfactory 
, . 
full length thread. Seven pieces for each grinding of the 


chaser was average production. Without any other change, 


Stanicut 309 BCS—a highly sulphurized, chlorinated cut 
ting oil developed for heavy cutting jobs—was put on the 
yperation. Overheating and loading of the chasers were 

ipletely elimit ited Pre t n imped t ‘ pieces 
per grind 


See a Standard Cutting Oil Specialist. One of these Engi- 


neers can help you find the answer to your difficult metal 


} 


working problems. Call the nearest Standard Oil Company 


Indiana) oft or writ 10 South Michigan Avenue, 


Chicago 80, Illinois, for his help. In Nebraska, write 


Standard Oil Company of Nebraska at Omaha 2 





* LUBRICATION ENGINEERING 


N ENGINEERING... eLUBRICATIO 


sennetiade tt 


PUBRICAT1C 





EERINGeseLUBRICATION ENGINEERINGeeeLUBRICAT 


ENGIN 
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Announce 
Bucher, Presi 
and Manu 


e subsidiary 


etires 
rege H 
Electri 


ouse 
pany 

pany 

Shop Superintendent—k. A 
ri 1 aster mechanic for Crosle 

ed Ma 


Krop] 


‘ re t vere recentl nat 
uperintendent for 
Kropp 


ind Forge 


I in 
Field Engineering—Pau! A. Herr, for 
merly a partner in the Alfred Stauf 
Machine Shops, and Harris H. Rob 
t. Paul Hydraulic Hoist Com 
ui st, engineer and 

have joined Phila 
Kennametal, Inc., as 

Representatives 


Factory 
uperintendent 
delphia Branch of 
Field I:ngineering 


markets out 
newly-created 
Timken Rolle 
will be directed by 
otrices 


Foreign Sales—Aimed at 
ide t 1 ~ the 


Foreign WUivision rt 


Bearing Company 
by Howard ( 


will be at Canton 


Sauer Division 


Ohio 


Inc re 
Smitl 


Production Manager—Kob: 
rts appointment of A. M 


is productiotr 


inager 


Appointments— 1] Archer 
Mar Pontiac Fishet 
il Motors, an 

rege ( Pater 
Man 


in to General In 


Fisher 
rel i lave! 
(,ener 
tt i (rec 


ral Manutactt 


ring 


Special 
C o1 | 
Pe rsons 
Mar 


r€ la 


F. S. Mackey 
Plant Managers — T! 


manag 
nounced 
turing 
divisiot 


nounced 


President in ¢ 


nd inclu 


Works N 


i) Mackey 


General 
| [ 
Allis four 
eported 
Angle as 


dv 


Company in 


Planning — Lincoln El 
yal is transferred W | 
fror Pittsburgh Di 
1ager to the Cleveland factory to a 


inning Ssignmient 
of the 


moved to the 


»yrat 


Pitt 


F. C. An 


ree new 
ippointments 
by Allis-Chalmers Ma 
the manufac 
Che appointments 
by James M 


ers are 


White, 
Manufact 
Liebert, G 
[Tractor Plants; 
General Works 


Machinery Plants, and 


harge ot 
de Hugo W 
{anager, 


Vig, W orks Manager of 


idries and pattern shops 
is appointment of Frat 


Allis 


were 


ectri 
strict 


J 
Di 


sburg National Safety 


M 


Engineer 


Chief 


gle 


work 
an 
nufa 
turing 
an 
Vice Three Promoted 
uring Company at! 
eneral ( 


Fre 


Manager 


Harry 

We St 

Als V Encl 
ik ( \ M4 
Chal 


y Manager of al , 
: ] ] ’ % 
field sales (Continued 


mers ottices 





* 
The SUPERFORTRESS—fastest of 


Bombers—is a dramatic example 
of America's ability to out-design 
out-produce, and out-fight the 
enemy. Vital parts of the B-29 are 
being made better and faster with 
Niagara Presses and Shears. The 
complete range of sizes and capac- 
ities provides the most productive 
and economical machines for 
shearing, blanking and forming op- 
erations. 





Write for Bulletins 


Buy 
U. S. War Bonds 


NIAGARA MACHINE & 
TOOL WORKS 


BUFFALO 11, NEW YORK 
District Offices: 
Cleveland, Detroit, New York 
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Ingersoll offers the only true inserted blade 
helical cutters. Blades are forged, twisted, 
hardened, and then ground to a true helix 
to accurately fit helical milled slots in the 
body. Cutter blade presents a constant 
rake angle to work, with steep helical or 
shearing angle, enabling cutter to mill with 
minimum of power. Several teeth are always 
J in the cut. This and shearing action of hel- | 
ical teeth gives smooth finish at high feeds. 

















> 


SLAB MILLING 





Slab milling of wide surfaces is best performed with 


Ingersoll inserted helical blade cutters. These slab 





















mills are used on the arbors of knee type machines as 
well as on large heavy duty Ingersoll slabbing ma- 
chines as illustrated. These inserted blade slab mills 
are replacing many solid high speed steel types due 


F to the economy of using renewable blades. 





Ingersoll helical end mills are an efficient 
and renewable inserted blade cutter for 
milling wide surfaces on the periphery while 
end milling. Cutter furnished with slow pos- 
itive helix angle for cutting on both face 
and periphery. When milling on periphery 
only, a high reversed helix angle is pre- 
ferred to direct thrust back against machine 


spindle. Replacement blade costs are low. 


Send for Engineering Specification Sheets describing complete 
line of Ingersoll standard inserted blade milling cutters. 


TUEr INTZEDCOHti MILLING MACHINE heen Sehen @ ek 2) humm a ae, Beep.) 



























* 


HOW MANY 


PIECES BEFORE 
REDRESSING ? 


The Profilometer Gives the Answer! 


It is possible through use of the Profilometer, to schedule a dressing ot 
the wheel following the production of a specified number of parts in 


any individual grinding setup. 


In produ tion grinding of parts 
much depends on the proper dress 


ing of the wheel 


@ correct surface finish 


@ maintenance of accurate di 


mensions 


@ cutting down erindine time 


per part 


@ steady produe tion on final 





finishing operations 


condition of 


Because of the many variables in every grinding setup 
machine, material, grain and grade of wheel. etc. it is difficult to 
determine exactly how many pieces can be ground for each dressing of 


the wheel difficult, that is. without the Profilomete 


* 


\ definite solution to this problem is provided by taking Profilometer 
readings of parts as they come from the grinder. As the wheel wears. 


the changes in its performance are reflected in the Profilometer readings. 


Use of the Profilometer for this purpose has shown that in any par- 
ticular setup, the number of parts produced per dressing of the wheel 


remains practically constant 


Profilometer Has Wide Range of Uses . . . 


The brief description above outlines but one of the many ways in 
which manhours, materials, and money may be saved through use of 


the Profilometer in measuring average surface roughness. 


For more information on surface roughness and the Profilometer 
equipment for measuring it, write for the booklet Practical Surface- 
Roughness Measure 


ment, mentioning this magazine 


PHYSICISTS RESEARCH 


COMPANY 


343 SOUTH MAIN STREET ANN ARBOR, MICHIGAN 
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Sales Executive- 


Officers Elected— 


\ mpat 


District Manager 


H. T. Platz 


Vice President 


V. H. Ericson 





Company Officer—( 


Jacob Company 
noun r t R x 
dent » ensor 
Con nta ) ( 
President 

tive ift ] ( 





Vanadium Appointment 
Girdle: has Dien 
Manager. Faster! 


L of 


Secretary-Treasurer— 


in Assistant T1 


(Continued on page 218 
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phonopoints 

{ow shipped in special 
packages of 50 0rl00. 
\ Smaller quantities 


are packed with 
equal care 


New England Carbide Tool 





IN ALL STANDARD 
AND SPECIAL ANGLES 


EW ENGLAND Superset phonopoints are set to stay. The selected diamonds 


are so well anchored in the shanks that they will stand more than average 








Superset 


abuse on trueing jobs for which they are designed 


New England Superset phonopoints are set concentric with the shank—the tip 
is always on dead center—they are lapped to any desired angle—then checked 


on the latest precision inspection equipment. 


The illustration shows the care that is used in packing Superset phonopoints 


Co. carries a large stock of This unusual package prevents damage, allows the foreman to keep track of 


cose diamonds for your stock, and the phonopoints are easily picked out and dispensed to the 
own selection 
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grinder operators. 


Consult New England for details and prices 
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YESTERDAY'S PIONEER--+-+ TODAY'S LEADER 















WELDON “ool ox 
WELL DONE o¢2 


Your cutting jobs can’t be any better than your 
cutting tools. That’s why in making WELDON 
Tools the emphasis is on quality, first, last and 


all the time. 


No expense 1s spared on engineering, material 
and workmanship to insure the superior perform- 


ance, strength and dependability of WELDON 










Tools. Their use is your first step in seeing that 


Assistant Engin 


your cutting jobs are ‘“‘well done’. 


Write for 
Catalog 8-B 





Field Distributor- 


) 


3000 WOODHILL ROAD 





(Continued on page 222 
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OR PRODUCING SMALL , M E 3 T & 


CISION PARTS FROM BAR 
E VOTY NEED 


ON A HIGH PRODUCTION 
BASIS 

TWO SWISS TYPE HIGH PRECISION 

AUTOMATICS 


Wickman Swiss Type High Precision Automatics are unequalled 
in the rapid, accurate production of small slender parts such as 
those for instruments, watches, and other precision mechanisms. 
They employ the Swiss principle of cam controlled coordinated 
tool and headstock movements to generate even the most intricate i 
forms with single point tools. The No. 1 machine, accurate to 
+ .0002”, will handle 5/32” and smaller bar stock for parts up to 
1 9/16” long. The capacity of the No. 2 machine, accurate to 
+ .0005”, is 1/2” diameter by 4” long. 





A FULL COMPLEMENT 
OF ATTACHMENTS 


The complete set of attachments for performing secondary oper- 
ations on both Wickman Automatics includes a three spindle 
attachment for drilling, reaming, threading, tapping and similar 
operations; a high speed drilling attachment; a threading and 
tapping attachment; a screw slotting attachment; a side milling 
attachment; and a taper turning attochment for extreme accuracy 
in long taper turning 


COMPLETE TOOLING SERVICE 


We can promptly furnish you with complete tooling including tools, 
cams, collets and tungsten carbide guide bushings made and tried 
out under production conditions in our Detroit plant. Thus perfect 
performance on the job is assured. If you prefer to finish your own 
tooling, complete stocks of blanks are maintained ready for imme- 
diate shipment 


A COMPETENT ENGINEERING STAFF 


A capable staff of engineers with wide experience if you are producing small precision turned parts 
in Swiss Type Automatic work is always at your call in a Wickman engineer. Without obligation he 
service. They will process the part, as well as design will gladly show you where Wickman Swiss Type High 
and make the tools Precision Automatics can help in your production 


15535 WOODROW WILSON AVE. 


(A asa} DETROIT 3, MICHIGAN 
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PRECISION THREAD MILLER 


FULL AUTOMATIC CONTROL 





INTERNAL OR EXTERNAL RIGHT OR LEFT — UP TO 7 INCH DIAMETERS 
COMPLETE MOTOR EQUIPMENT — FIXTURE TO SUIT 









BRIDGEPORT 





The James COULTER Machine Ca. 
CONNECTICUT . 


U.S. A. 














FOR POSITIONING PLAIN 
AND IRREGULAR SHAPES 





GRAHAM 
MULTI-PURPOSE VISE 


With insertable special jaws, and numer- 
ous stops, guides and attachments, this 
vise is a ready-made jig for hundreds of 
uses. Sizes from 124 Ibs. for planer, 
shaper, drill press, radial, miller, grinder, 
etc. 


KNURL HOLDER FITTING LATHE 
TURRET 





With capacity for work up to 2!/2" dia. 
this Holder, through its ‘Adjust-angle” 
feature, produces various patterns of 
straight, spiral and checkered knurling, 
using only straight knurls. 


Request Illustrated Price Circulars 


GRAHAM MFG. CO. 
71 Bridge St. East Greenwich, R. |. 
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scare GRINDERS 





BUILT FORHEAVY 
PRODUCTION SERVICE 


BALDOR GRINDER No. 7106; ball- 
bearing, built for heavy-duty, pre- 
cision grinding; equipped with Capac- 
itor Type, '/2 h.p. Motor; (110 volts 
single phase, 3400 r.p.m.) WON'T 
BURN OUT. 7" x 1" wheels; large, 
adjustable, cast iron Tool Rests. Net 


weight 61 Ibs. Fully $ 00 
Guaranteed for | yr. 39 
Ask for Bulletin 319 
BALDOR ELECTRIC COMPANY 


4335 Duncan Ave., St. Lowis 10, Mo. 


BUILT BY MOTOR SPECIALISTS 











Mark it 
and Sauce it! 
with the 


TORNADO 


Electric Writing Too! 


PROVIDES an easy 
to mark such mater 
porcelain, plastics, et Wit 
tification you save va ble 
to-repiace ? sc 

Not much larae 
NADO Writing 
bas principle tr 
Easy to use on any 

obs often required + 


Jone 


Write for complete de? 


BREUER ELECTRIC MFG. Co. 


5124 N. Ravenswood Av 
CHICAGO 40, ILL 














6 DAYS DELIVERY 


For first shipment on accepted 
orders on 


THREAD MILLING 
CUTTERS (HOBS) 


EXPANSION- AND RADIAL 
RELIEVED FORM CUTTERS 


Regular or interrupted tooth 
form 


: aaa 
SVVVVVVSSS NS 


ith 


asl seid 


INVOLUTE SPUR GEAR 
CUTTERS 


142°; 20° & 25° PL. A 








Send Blueprints and Specifications 





U. S. Machine Too! Mfg. Corp. 
Clinton, Indiana Phone 85 
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rumgstie ALOT 
ssnutactuarmc CO 


N° wonder there's such a large demand 

for these handy, pocket-size hones! 
Operators are finding that tools last longer, 
need less regrinding, retain their original 
cutting accuracy—with just a light touching- 
up from time to time with a Tamaloy Hone. 
And the hone's convenient shape and size 
permit working in close quarters, saving 
time and often eliminating the necessity of 
removing the tool from holder for honing. 


Tamaloy Hones stand up, too, frequently 
giving as much as fifty times an ordinary 
hone’s length of service. For the diamonds 
cre bonded in tungsten carbide — not 
plastic — and don’t 
work loose or fall out. 
Nor does the bonding 
tend to crumble or 
wear away. Three 
grades—100, 150 
and 200 grit. 


Write for full in- 


formation. 


TUNGSTEN ALLOY “:" 


65 COLDEN STREET, NEWARK 4, N. J. 
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x Tool Engineers, Manufacturers and Production Men 
tudying new techniques and methods of manufacture, a 


vy 32-page catalog on reaming operations and thei! 


effect on final cost has just been published by The Madi 


mn Mfg. Company of Muskegon, Michigan. 


Keynoting the entire publication is the simplicity of 


sign and operat f Madi Adjustable Reaming 
Is. A one-sere idjusting feature allows a precision 
idjustment of the Madis cutter with an ordinary screw 
iver. The Madison bar permits the cutter to be floated 
ectly at the point of its insertion in the bar, eliminal 
the cost of high-pric« floating tool holders and 
uucks. Interchangeability of cutters in the bar through 
esizing, gives the operat iore versatile tool, allow 
g many different diameters to be reamed with one bat 
d a number of cutters. This feature also omits dis 


rbance f the original t-up when cutters need 


shal pening, 


Complete data on grindi nstructions and reamer 
completes this new catalog and adds interest for 
se manufacturers plannin 1. rock-bottom efficiency 
gain them an advantage in a highly 
petitive market. Write for you DI 


So 


la. aa 
MADISON 


MANUFACTURING COMPANY 
SPRING & WULF STS., MUSKEGON, MICH. 


; 
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TURNING ROLLS 
and 


AUTOMATIC WELDING 
The Perfect Jeam ... FOR BETTER 


AND FASTER TANK WELDING 


The constant uniform speed of Ransome Turning 
Rolls makes them ideal for use with automatic 
welding heads when welding large circula: 
tanks and cylinders. 












The units are equipped with variable speed 
transmissions giving a wide speed range and 
means for changing the center-to-center dis- 
tance of the rollers for handling work of various A. J. Allen A.H 
diameters. Smoother, better welds and more 

economical production result. Write for full in- Postwar Pri 

formation. 





WELDING POSITIONERS 
HEADSTOCKS-TAILSTOCKS + SPECIAL POSITIONING EQUIPMENT 


Sansome. 


MACHINERY COMPANY 
DUNELLEN, NEW JERSEY 


SUBSIDIARY OF 
WORTHINGTON PUMP AND MACHINERY CORPORATION 





Help Increase Production 


TRY 2-4 the 






SWEDISH 
This light easily handled instru - 
ment when used by machine | NTE RNAL Write 
operators, or on final inspection INDICATOR for 


















serves to ncrease production 

Two Promot 
reduce scrap and assure a more GAGE Literature 
uniform product. It is a reliable 








precision indicator designed for 


























rapid, convenient and accurate Light 
measurement of nternal diam 
eters. The scale range is: Plus Easily 
or minus 0.00! graduated tc 
0.0001" and minus 0.020" gradu Handled 


Project Engineer 
ated to 0.000! I 


Flexible 


it can be set to any required size XN 
direct trom Johansson Gaae 
blocks or master ring 







Master Mechani 


SWEDISH GAGE CO, 


8900 ALPINE AVE.,¥ DETROIT 4, MICH. 
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+ 
he newer models in Gusher pumps 
ke that shown are perfectly adapted to 


the latest type machine-toc 
Streamline 


machines with new 


your 
mode 


COOLANT PUMPS 
















Notable for simplicity of design, mini 
mum maintenance, range of flow (from 
a mere dribble to maximum capacity 
adaptabili 
type machine, capacity for hard usage 
and moderate cost 


with no leakage) ty to any 


There is a Gusher model and 
type for your special needs. 
Write for new catalog, indexed 
for ready reference 





' Model 11020A 
THE RUTHMAN MACHINERY rons_| 


15 READING ROAD CINCINNATI 2, OHIO 
Gusher’’—A Mo n Pump For Modern Machine Tools 


Se 


era PS 







QUIKCET ... for 
Faster Production 


— Tighter Holding 


1 be set in 4 seconds and released instantly. 
tatchet set with side serew powerful fulcrum lever- 
tightening. l-hand operation with absolutely 


surtaces Set- 
production everywhere 


creeping grip even on irregular 


ig the pace in war 


\sK ilso about our complete line of Alloy-Steel 
Clamps with even greater than forged clamp 
ipacities, but cost less. Opening sizes up to 18 and 


of test capac ities up to 19.000 Ibs. 


Send for new 32-page Catalog 


GRAND SPECIALTIES COMPANY 


120 West Grand Avenue Chicago 22, Ili 








N 





YEMBER, 1944 










‘‘Anti-friction Bearings Throughout"’ 


CARLTON RADIAL DRILL FEATURES— 


1—LOW HUNG DRIVE TO THE SPINDLE 
2—ALL POWER DRIVEN PARTS RUNNING IN OIL 
3—QUIET RUNNING AT ALL SPEEDS 


4—CONCENTRATED AND CONVENIENT 
CONTROLS 


5—CONSTRUCTED ON UNIT PRINCIPLE 
6—3' ARM TO 12’ ARM 


«GARLTON 


MACHINE TOOL COMPANY 


CINCINNATI, 






































OHIO, U.S.A. 








WANT INFORMATION ABOUT 


MARKING © 


eve 
pr 
Check 
STEE 
MARK 
C0 INTE 
C—0 STENCI 
METAL 
NAME AND IDE 


‘3945 Forbes Street 


Pittsburgh 13 Pa 
Branch Plants 

New York, Boston, Chicago, Philadelphia, Newark, Syracuse 

District Sales 

Detroit 


Mrices 


Hartford 


Cleveland 













Birmingham 








DESMOND 


GRINDING WHEEL 
DRESSERS & CUTTERS 
























Desmond Hex Dresser 





We manutac- 






ture the only 
complete line 
of Dressers 
and Cutters 
and will be 
glad to advise 













Desmond Cutters 





the proper 
type and size for your grinding wheels. 
Write for copy of our catalog “T" and 


name of your nearest dealer. 


THE DESMOND-STEPHAN 
. MFG. CO. 


URBANA, OHIO 


Also manufacturers of Sim- 
plex Steel Slide Vises 


















ROTO - MATICS 


Insure maximum production 
because they are continuous 
in operation. Both vertical 
and horizontal, multiple- 
spindle types in wide range 
of sizes are available for your 


job. 






















ees 







‘, f 







Li, 
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Milling * Drilling * Reaming * Boring 
Countersinking * Pipe Threading 


DAVIS & THOMPSON CO. 


Mfgrs. of Machine Tools & Micrometers 


MILWAUKEE 14, WIS. 
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Elmer W. Davis, 83, retired Super 


ent of the William Cramp and So: 

Shy ine mngeine nipany 
S amtinenal following 1 brief 

Earl L. Myers, 52, General Sup 

ndent risholt Machine Comy 

Madison following ( 
een assot 
1YZs 


Peter E. Martin, 62, for 
President, Ford Motor Compatr 
luri October in Detroit 


William A. Grey, 58, for mor 


2) years an officer of Crescent Brass & 
lin Company, died on Harsen Isla 
luring September1 

Philip L. Bannan, Sr., pioneer W« 
Coast gear builder, died at his Sar 
Francisco home in October He 
ganized the Pacific Gear & Tool Works 


early in the century 





CLASSIFIED ADVERTISING 
The Tool Engineer 
THE BRAMSON PUBLISHING COMPANY 
2842 W. Grand Bivd. Detroit 2, Mich. 





SITUATIONS AVAILABLE 





ENGINEER 


Thoroughly familiar with all phases of screw ma 
chine products. Must be able to estimate machine 
times, and make tool and cam layouts for all types 
of automatic screw machines Applicant must 
be able to organize and supervise. This is a 
permanent position in a plant in a midwest in 
dustrial city, and is an excellent opportunity for 
@ man with experience and initiative. Box 848 
The TOOL ENGINEER. 





SALES ENGINEER 


Location — Ohio 


Progressive engineering and tool manufactur 
ing concern of 25 years standing is seeking 
| a qualified tool designer who is, by virtue of 
| experience, capable of heading up engineer- 
ing sales, covering complete service in tool 
design, process engineering, production plan- 
ning, plant lay-out, etc. We have an engineer- 
ing organization of approximately 60 men and 
our manufacturing facilities are balanced in 
@ manner to permit handling of all types of 
work. This combination enables us to manu- 
facture all tools and equipment we design, if 
customer so desires. This is a first class job 
for a high caliber man and offers unlimited 
postwar possibilities. Straight salary, or salary 
and commission. Give complete chronological 
record and all pertinent facts in your letter 
Address Box 836, The TOOL ENGINEER 











SITUATIONS WANTED 





ADVERTISING COPY AND LAYOUT MAN 
Experienced in newspaper layout, publicity, letters 
etc. Training in Marketing, Research, Sales Pro 
motion. Four years experience in aircraft produ 

tion and tooling. Capable of technical data writ 
ing on Tool Design, Planning, Production Methods 
Desires permanent connection with growing indus 
try actively planning postwar promotions. inter- 
ested in public relations, house organs, catalogs 
Age 3!, Aggressive, ability to handle small de 
partment or as assistant to a busy executive 
Reply Box 847, The TOOL ENGINEER 


« * * 
MANUFACTURERS’ LINES 
Monufacturer's Agent wants additional lines 


Have 1000 top notch contacts Detroit area. Reply 
Box 849, The TOOL ENGINEER 











Snecialisl: in 


HOLE 
ENGINEERING 


The activitie + th 
devoted to engineering 
quipmenrt fc 3 king 
diameters ranging upwa 
n any required de pth 


plying equipment tor mak 


uracies witt tent 


Serv ce embrace enair 
signing and building equ 
setting up operat 

fin shing hole and ass 
tions 

Tel us your prodviem Ina we ‘ 
nearest representative ft 


with you. No obligation 


PAICHIGAN 












DYKEM 


SPECIM 


With DYKEM Steel Blue 





STOPS LOSSES 


making dies & templates 


simply brush on right at the b: 
ready for the layout in a few 
utes. The dark blue backs 
makes the scribed layout line 
up in sharp relief, and at the 


time prevents metal glare. Increas: 


efficiency and accuracy. 


Write for full information 


THE 


DYKEM COMPANY 


2301-D North 11th St., St. Louis 
In Canada: 444 Pacific Ave., Toront 


non 


min 


rn 


3 


Mo 
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§PE‘D & PRECISION 


with 
Grond Rapids Hydraulic 
Feed Surface Grinders 








keeping pace with the Defense 
Program Grand Rapids Grinders are 
maintaining the features that have 
made them one of the leading ma- 
-hine tools of the Nation. 


One piece base and column insure 
accuracy at high speeds attainable on 
all Grand Rapids Grinders. 


Write for Catalog GL-100 


GALLMEYER & LIVINGSTON CO. 


110 Straight Ave., S. W. 
GRAND RAPIDS 4 MICHIGAN 








IMMEDIATE DELIVERY 


PARTIAL LISTING 


AUTOMATI 
Acme, 9/16"' Model C, 5 spdi 
Cleveland ! 2, 2% 3 
Cleveland, %, 1'/2 & 2'' Mode 


Cone, 1'/4"" & 1'/2"" 4 spdie, M 


Gridley, 2'/4, 34 & 4/4" S.S.M.D 


Gridley, 9/16, % & I'/4"" Mode 
Gridley, %, I & 2'4'" Model 


Potter & Johnston, No. 5A & 6A M.D 


GEAR MACHI 


cs 
. 
e, M.D 
5? 2, 22, 2% & 3%"' Model A 
» , Vr y 1B 
Cleveland, |'4 & I'/2"' 4 spdle, Model M 


Fellows Shapers, No. 6 & No 





D 
|S, M.D 
F, M.D 


NERY 


or 


Barber-Colman No. 12 Hobbers . 
7H Metal - Cutting 


GRINDER 


Landis 6 x 18 & 10 x 36"" Lan 
6" x 32"' Norton Plain, M.D 
Parsons-Arter, R.S. 12°° Mag 


Pratt & Whitney No. |4 Surface, M.D 
Webster & Perks, 10°’ x 30°’ Universal 


LATHES 
x 5 & 6' Geared 





Hendy, 12 


Lodge & Shipley, 16° x 8' M.D 
Warner & Swasey Turret No. 2 & 4 M.D 


MILLING MACHINES 


Becker Vertical No. 5 & 6—Model C 

Becker Vertical, Model SD, 40°" Rotary Table 
Brown & Sharpe No. |'/2 Plain, M.D 
Milwaukee No. 1'/,B Plain, M.D 


USED & REBUILT 
MACHINE TOOLS tu POWER PRESSES 
@ a 
LS 


Phone: Cadilla 


‘ Machines 


dis Plain, M.D 


Chuck, M.D 


H'd, M.D e 


4 









307 E. 47 St. 





Detroit 26, Mich | 
¢ 3103 


Punches and Dies 





Standard sizes carried in 
New York stock in rounds, 
squares, flats, and ovals. 


Special tools designed to meet 
your requirements or made 
to your blueprint. 


Catalog No. 8 on request 


T. H. LEWTHWAITE 
MACHINE CO. 





NEW YORK 

















LESS OPERATIONS 


AND FAR 


BETTER WORK 


WITH A 


LAI 


ROTARY PILOT BUSHING 


Pilot bushing fits with a PUSH fit, 
therefore a perfect bore 


ROUND-CHATTERLESS- 
SMOOTH 


ATCO Rotary jig and pilot bushing is 
t for core drilling, diamond boring, 
et tool piloting, piloting hollow mills, 


reaming, carbide boring, spot facing, 


Write for full information and prices 


7\ERN & ANHOLTT TOOL COMPANY 
08 Mt. Elliott Avenue, Detroit 7, Michigan 











by what it accomp 


NATIONAL TOOL 








"What a job costs is determined 


the face of the invoice." 


6511 Epworth Bivd. 
Detroit 10, Mich. 


STANDARD 


lishes, not by 


SALVAGE CO. 

















Spindle Head — All Adjustable 
For Equally Spaced Holes 


FIVE TYPES FIFTY-SIX SIZES 


ADJUSTABLE DRILL HEADS, 
CAPACITIES UP TO I!/," DRILLS 


SEND US YOUR B/PS 
All Types of Fixed Center Heads 
UNITED STATES DRILL HEAD CO. 


Cincinnoti 4, Ohio 


SINCE 1915 











NOVEMBER, 1944 





































UF KIN 


TELESCOPING 
GAGES 











lurnm 


NAT 


hie ae ee 

























































A fine tool 
for measuring 
inside diameters 




















































Every machinist should have a 
Lufkin Telescoping Gage. In 
every way this is the finest tool of 
its type 







Plungers are kept under 

spring 
slight turn of knurled screw in 
end of handle locks the plungers 
for reading. Unlike other similar 
tools, the handle on a Lufkin tele- 
scoping gage locks in the center, 
assuring the perfect balance so 
essential to accuracy. 





constant 





tension and a 













Available singly in six different 
sizes or in complete sets of four 
or six in attractive red leatherette 
case. 





Build customer good will 
with Lufkin precision tools. 





ar 


\ a ®:. ‘ 


UF KIN 


SAGINAW, MICHIGAN 


TAPES . RULES 


New York City 


4134 )-1 10), Bate) 8 











Arme Machine Tool ( The ‘ joe & Shioley M 
Allen Gauge & T 





Bullard { The 
Campbell Div Andrew ( Am. Chain 

& Cable Co ! 
Carboloy Co ! 
Carborundum { The Neil-trw Mf 
Cariton Machine Tool Ce The 22 5 i Ma Ww 
Carpenter Steel ( The Mig T 
Cerro de Pasco Copper Corp Ma S 
Chambersburg Engineering Co slid P 
Chicago Pneumatic Tool Co ; — Ka 
Chicago Rawhide Mfa. Co nhs ape 
Chicago Rivet and Machine Co 4 d tue 
Chicago Wheel & Mfg. Co ’ ; : : 
Cincinnati Milling Machire Co The j ; » ~~ a : 4 
Cincinnati Shaver Ce The } 4 M 
Circular Tool ¢ 1 14 a a : 
Cleereman Machine Tool Co , > - zo 
Cleveland Automatic Machine Co The \ at . _ ( 
Cleveland Tapping Machine Co 2 
Cleveland Twist Drill Co., The j 2 ty Tool & [ 
Cogsdill Twist Drill Co F Tool & M 
Columbia Tool Steel Co 8 Ranson M 
Comtor Co The 2 Ready Tool ( T 
Cone Automatic Machire Cx Ine Rehnb j bson M 
Continertal Machines, Inc elia 5 tr \ 
Cooper-Bessemer Corp The f j TT 
Coulter Machine Co The James 2 Richn 
Covel Mfg. Co 6 Roberts Rubt 
Crucible Steel Cx of America Robbir E 
Cullen-Friestedt Co 


ou f k d Magr 
Cushman Chuck Ce The Rit t 


Danly Machine 





Specialties, tne 


s ! 
Darwin & Milner, tne S y & 
Davis & Thompson ( ‘ e c M 
Davis Boring Tool ¢ 19 penta nb . 
Dayton Rogers Mfa. { c * 
Desmond-Stephan Mfg The = M 
Detroit Broach C Sidney M 
Detroit Powe Screwdrive , - 
Detroit Stamping ({ S C 
Detterhbeck { Geoerge | j C 
DeWalt Products Cort 
Dixon Crucible ( j 19 om § Lat " 
Dykem ( The ) St rd " 
Eastern Cutte Cort Sta 
Ettco Tool ¢ : 


Ex-Cell-O 
Fairmourt Tool & Forging ( > 
Federal Products { : 
Federal Tool Cory 

Felker Mfa. { 

Firth-Sterling Steel 

Ford Motor ¢ Johans G 
Gairing Tool ¢ T 
Galimeyer & Livingst ( 
Gammons H aglund { The 
Machine Work i 
Giddings & 


Garrison 


Lewis 



































Giern & 
Gisholt 
Glerzer 
Gorton 
Graham 
Grand 


Arholtt Tool Ce 


Machine 
Co Tr 
Machine 


Ce 
re J 
( r 


Mig Ce 


Soecialtie 


Greenfield Tap 
Bros. & Co 
Hanchett Mfg 


Greenlee 


Hanna 
Hannifin 


Hardinge 


Hartford 
Haskins 
Haynes 


Engineeri:s 


Mig 

Bros 
Spec 
Co R 
Stetlite 


Heald Machine 


Hedstrom 


Hilliard 
Hobart 
Hole 
Holo- Kre 
Hunt & 
Hy-Pro 
Ilinois 


Independent 


Ingersoll 
Ingersoll 


Jansson 
Jones 


Kearney 
Ketname 


Corp 
Corp 
Bros ( 


Engineering 


o Work 
Co 
Ine 
Machinery 
G 
Co 
Co The 
Oscar W 
The 


Service 


me Screw Corp 


Son, C 
Tool Co 
Tool 


Wks 
Pneumatic T 


Milling Machine 
Rand Co 
International WN 


ickel Co 


Gage Company 
Jarvis Co The 


& Lamson 
& Trecker 


Chaz. L 


Prod 


etal, ine 


Leach Machinery C« H 


Lehmann 


Lewthwa 


Machi 


ite Mac 


Machin 


Machine 


The 


ol 
Co 


Ine 


Co 


The 


Ce 


The 


The 


Corp 


ne Company 


LeMaire Tool & Mfg. Co 


hine Ce 


T 


H 
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jler Tool ¢ w.M 
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MILL TO LENGTH 
and CENTER IN ONE 


to 


Centering spur 
dept! i iprad turn « ‘ s cComprct 









and double 


end milling and 


Suncstr 


centering machine. 


OPERATION... 





ECK YOUR WORK WITH THESE MACHINE SPECIFICATIONS 


SPECIFICATIONS: MACHINE SIZE— WORK CAPACITY 
No. 1-448 No. 1-484 No. 2-648 
meter M 1°’ min.; 3 max. 1° min.; 342° max. 1, min.; 6 max 
gth M 8° min.; 48° max. 8° min.; 84° max. 14” min.; 48" max 
ods 20to1200r.p.m. 20to1200r.p.m.  20to 1200r.p.m 
d Rate Min.1'4" permin. Min. 1%" permin. Min. 0.72" permin 
Max. 10° per min Max. 10° permin. Max. 10” per min 
epow 3 hp 3 hp 5 hp. 
e peed 600 ¢.p.m p.m 600 r.p.m. 
for Ye" drill for ¥%'' drill for ¥%"" drill 
¢ Stroke M4" feed; Ye tapid %" feed; ¥e'' rapid %"' feed; %"’ rapid 
er Size 
Renter D HY" to % %' to V Y%" to % 
ng Cutters 4 effective 4” effective 62" effective 
working ciameter working diameter working diameter 
Screw operated standard. Power operated furnished as extra equipment 
pW k shorter than 8 can be handled with single vise with special jaws 


the standard shown above can be furnished on request 


No. 2-672 
14%" min.; 6 max 
max 


. 14” min.; 72 


Min. 0.72” per min 
Max. 10” per min 


V4’ teed; % 


Speeds and feed strokes 


20 to 1200 1.p.m 


5 hp 


600 1.p.m 


for ¥"' drill 


rapid 


6. effective 
working diameter 















2 ee. 


S\. 


How to Get a Preliminary 


fj Production and Machine Estimate 


de fermining 


operations. 
prints 


reguired. 


Our engineers will be 


guired tor your milling 
Merely 
giving production and operations 


There is no oblig 


glad to 


proper 


assist it 
machines r« 
and centering 
send 


us your part 


ation 





_SUNDSTRAND MACHINE TOOL CO. 


Rigidmils * Fluid-Screw Rigidmils * Automatic Lathes * Hydraulic Equipment * Drilling and Centering Machines * Specio! Milling ond Turning Machines 


FLEVENTH ST. eeken @ wen a5 


Sundstrand Machine Maintains 
Definite Relation Between Ends 
and Centers... 


Here is a modern method and machine for 


milling to length and centering on a pro- 


duction basis. It’s accurate because the 


parts are milled and centered in the same 


set-up. It's economical, because the part 


is handled once instead of twice. It’s 


pr ofitable, because the operations are com- 


bined and the operator can run several 


machines. The head can be adjusted for 


“< 


different part lengths in approximately 20 


minutes—making it profitable to include 
small as well as large lot sizes. Manufactur- 
ers of tractors, farm implements, aircraft 
and Diesel 


parts, automobiles 


engines 
are now using this machine to advantage. 
It will pay you to investigate the ume sav- 


ing and accuracy features of this machine. 






ILLINOIS. U.S.A. 
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OF STEEL GASEs 
far Chrome Plaving 


t MULTIPLIES THE 


ORIGINAL LIFE o; 
THE GAGE AT LEAS} 
FIVE TIMES 


3 PRODUCTION 


DEPARTMENTS GET 
THE BENEFIT OF 
GREATER 
MANUFACTURING 
TOLERANCES 


A wide variety of gages—including thread plug 
goges— ore salvaged by Lincoln Park. In addition 
many types of non-cutting precision tools ore 
edaptable to Lincoln Park's chrome plote sgl. 
vaging operations. 


Chrome plate salvaging is—and has been for several years past—an 
important and highly specialized part of Lincoln Park’s operations. This 


service offers two important advantages to any customer. 


First, the average wear-resistance of a Lincoln Park chrome plated gage 
is approximately five times that of a similar steel gage. Second, with any gages, wear allowance 
must always be taken into consideration. When wear-resistant gages are used, it is obvious that 


allowance for wear can be reduced considerably . . 


. automatically increasing the manufacturing 


tolerance. This slight extra percentage of tolerance becomes highly important when the dimensions 


of parts being inspected are very close to required limits. 


Today, Lincoln Park has a new, modern 
chrome plating department housed in a 
separate building adjoining the main 
plant. In this department are all the facili- 
ties to put new life and greater usefulness 
into all of your gages and non-cutting pre- 
cision tools which can be salvaged by 
chrome plating. 






1725 FERRIS AVEN 


228 


UE 


NOW...YOU CAN EXPECT PROMPT 
DELIVERY OF SALVAGED GAGES 


Deliveries on salvaging work are considerably 
improved. Our weekly “Current Delivery Schedul« 

provides exact information. If you are not receiving 
this schedule regularly we will be glad to add you 


name to our mailing list. 


LEVCOLY PARK INDUSTRIES, ENC. 


Successor to The Lincoln Park Tool and Gage Company and Carbur, Inc 


Vie Cae gy Ne ak ¥ 
ra ® . AS . 


s| 
| 


LINCOLN PARK 25, MICHIGAN 
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STRONG — ACCURATE — DURABLE 


Brown & Sharpe Vises are made as low as possible to PLAIN 


hold work close to the machine table. 


A bearing the full width of the vise jaws gives FLANGED 
solid support to withstand pressure of the cut... even 
at the extreme ends of the jaws. SWIVEL 


The heavy screws are of a form and lead chosen CAM 
particularly for the requirements of each type of vise. 
ADJUSTABLE 
The complete line of Brown & Sharpe Vises includes styles for prac- 
tically every machine shop requirement. Circular showing complete ADJUSTABLE SWIVEL 


listing sent upon request. Brown & Sharpe Mfg. Co., Providence 1, 


R.I., U.S.A. TOOLMAKERS’ UNIVERSAL 
‘ - - - We urge buying 
S through the Distributor 


JROWN & SHARPE} 














ALLOY TIPPED 







MILLING 
CUTTERS 


SHELL END 








We i 







MACHINE 
REAMERS 






ROSE SHELL 
REAMERS 







COUNTERBORE 
CUTTERS 












7 REVERSE SPOT 
i FACERS 






FOR HIGHER SPEEDS 


@ Where cutting speeds must be 
increased to keep pace with modern methods, 
Scully-Jones and Company standard tungsten 
carbide and Haynes Stellite tipped tools effect 
substantial savings by increasing production, 
giving better finish, longer tool life with less 


regrinding, and lower cost per unit produced. 


Years of experience and engineering knowlodge assure 
correct grades of alloys for your particular job. Our 
facitities provide prompt and dependable service. 


Kindly send drawings or specifications for 
quotations on special tools. 

















